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ABSTRACT 

PROBLEM TO BE SOLVED: To realize an active matrix display low in power 

consumption and having multifunction by providing a structure aggregated 

with plural rod-like or flat rod-like crystals grown in nearly parallel to 

each other with directionality to plural TFT silicon thin fihns 

constituting a pixel matrix circuit, a driver circuit and a logic circuit. 

SOLUTION: This display is constituted by arranging a pixel matrix circuit 

102 including plural source lines, gate lines and plural TFTs, a driver 

circuit including a source line driver circuit 103 and a gate driver 

circuit 104 and a logic circuit 105 for processing a signal required for 

driving the driver circuit and the signal containing image information 

transmitted to a pixel matrix part on the same board 101. Then, the pixel 

matrix circuit 102, driver circuit and logic circuit 105 are constituted of 

plural TFTs by a crystal silicon thin film. At this time, the silicon thin 

film is provided with the crystal structure aggregated with plural rod-like 

or flat rod-like crystals grown in nearly parallel to each other with the 

directionality. 
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(57) 

-f /\*- iHlSS^fe i O^D V -y ^7 IsIK b it 7" Aft 7 
TFTliO.05~2 GHz®*iJ£liffill)3Sail^JC*fJ*: 

5^^:?^;i'ftt'y'r h«ei^oKJ?* 



1 

bO 12 V - X s 5: ^ Id -r -5 V - 7. ^ K 7 -f y \' - ESS i 

«± tCBB« L $ n ^ 7 ^ X -C V h U 
< t fe^tJ h* ^ -f A- iigs t , 

WIS K 7 'f A*- iHlSS^Klij-r -5 J6 {CifJM;iS:{i^ t HIS 

rtSBttig^^^ *ia^w(canc 0 . + r 'J 7 ic i o T5I 

^OT F T i: *'>7S:< i: ^)^^T«^£^n-&Bi«■7 K 'J 
if IB y - X ^ ffi «/ -r -2. y - X «S K 7 'f A* - m K i5 J; ly: 

iiiey'f hm^mmt^y< muh^'T A*-i5i8s$/>7i 

taiB H ^-l* A'-[li^<£r^i()-r'S)fci*lc£-g;i{i^ tflfB 

$:l5l-S«±tC@BBLT«fiK$n^7i7 5^^- H 'J ^ 
MtB®* V ^ U X (5Ig§. K 7 -f A*- (UgS* J; Ua-Jy 
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St IBfflSc CO T F T ©-y- y X 1/ •;/ -> 3 ;U H N ? A- ^i-^ 
JH!T F Ti^j^Zf^P^^^JUMT F T t fctl60~100iDV/ 

^-X^K. 
i'XiHiSli:, 

Ht}iBy-x«s>sii-r5 y-x«8 H 7-f A-mssij iix 

< t fc^t?K7'f A-lHiSSt, 
Hifie K ^ -f A*-IiK^ffii&-r ^fc * iCifM^Tid^ t MIB 
K U 5'XgKlce3^nSilii«fc1fffi*-&trff-^t^ 

S:ll-S«±llEHLT«^$n-57i'7^^' h U 
Xx^'x:/u-r{::*5i/iT. 

20 BirfBtt§C®TFTO^ffi«. K^IS:OTFTT«figSn 

•ri.75'x^' :/T h Ui'Xx^- X^l^-f « 

feOTFTt$^/5:< ^:t,^^T«fi£^ft^-S.H*v h 'J 
i^XEi^i, 

B5Ey-X«l$:Eaif Sy-X» H ^'f A-mSSiJit; 

30 H^ThiJi'Xl$(ceS$tlSH«!'ttffi4#tJfi^i:$ 
XT^'Xyi^-l'lCiJViT. 

HtlBBigT h H^-fA-IsIgSiDiDfD 
MIBttSOTFTOg^Y^^jl'SiJil^/^fcli-JrV hm 

m^(omm\i. K^soTFTT^fig^n-siHissog* 

r sm^ilf ICJJ; i;tS;5: S C t iT -5 7 7- 
40 :/Th'Ji7 7.x^X7'U-f. 

(lf*3S6] B*3S4. 5®Vi-fn/6WC*5t.iT. HISS® 

i'XiElKi. 

H3lBy-xs§ffiS)i--5y-xil K^-f A'-[Hi^j3±r; 

< i t-^tJ K ^-f A-[5I8§i:, 
50 BaiBH7-1'A-15iK$ffiij-r-5fcJe)lC£^S;S:fi#tH5tB 
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^ mmim^a^^r^ ■> u a >mmz^^mwiO)T f 

?)lHlK$«fi£T'5TFT®y'f hi^iiiKoajitaiOOOA 

ic©T F T t < t fc^^-e«fi^.$t^?.ia^v b ij . 

ttII21gS:®T F TlC«ii5^ttffiS)ST F T iSSBEffii) 
ST F T tTi^lSl^flffft bTl^S d t ^iltittf -57 ^ 
xi':/-7h'J;^Xx^';^7'Ko 30 

E^KSTFTCDir-f Mii6igdKOK/P«1000AiJ,l±T$) 

■5 c t s 7 i7 h ij j7 X X X y k 

^SC©T F T t $'>;S: < t fc^^T«fi^Sn-S>ii^•7 h 
mffiy'f h«IS:^l!l-rsy'f h^H^-f A'-l£lgSSi!>;i 40 

S:i^-S«±lcEeLT:^fiE$n-57i'7--< h U 5^ 

B3ieil*-7hiJi7XIil8S, H^-TA'-IUKfeiOJav-y 50 
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•5 ;i t S-1#ai:-r-5)757 7^^' h U i^Xx-f 7.^1/ 
-To 

fuey-x^Sr^Sj-r-sy-x^K^'f A*-i5ii^;j3j;y: 

< t fc^tJH 7 -fA'-lHigSi:. 

WIS H 7^* A-lHlK^ffiibf -5^i>e)tC£^Sfi{i^<i:iftH 

t cpf^l tC^SaS L fc^figTfj: 5 7 X 
K U ^Xx-f X:/U'f tC^V^T, 
bJISH^T h U i^xilK. H^'f A'- [HiKtJ it; Di?-y 
^ HSSH^^ttSrWr^ 'J 3 >^KfC<t ■5«f:CDT F 

€: c Tfi£:l L felt SC©#^ S 
'(':^Th'Ji7Xx^'X7'K, 

C«*3Ii 2] ^l&©y-xM, ^Scoy^ Ki^fcii; 
^ls©TFTt$>i!>;^< it)■^^T«fiE$n-^>il^v h 
'Ji'XEKt, 

i[l2y-X«IS:fBftT-5y-X^K7'f A'-lHigSfeii; 

taiHy-f K^^^ffiiii-r-sy'r KSH7'rA--[5iiE§$^/j; 

hSK H 7 -I* A*- His $:^il)-r -5 fcift {CjJ^^TiM-^ <h WSti 

mm-^ h u i'xg8{cea^Fn-5iifisnis<£^tj<i-^^:$ 

im-m^±\z&mLrz7{7'r-<zf-7h*j^7.&^fs.^ 
n\zwj''7j-^ K 'J i7xa«ic*f[6iUTEB$n-5 

t OPbI fCSJ ffil *g^J$ b i. 7 i7 x^ 

h 'J i'Xx-c x:7'U"f tc*5ViT. 

WIBH^Vh'Ji^XlHlgS. K^'f A*-lHlK*3j;i;Dv'<y 
ESSttigSitt S'Wr^ V 'J n >smfc.t saS:® T F 

m.mzw^Wkh^n.^^z.h^^^t.t^y^'T^ y-r 

h'J5'Xx^X:/K. 

3] a§:©y-x^. ascoy-f h^i5J;u: 
SS®T F T i:$i!>';fe< t fe■&^-^?«fig^n^H^V b 
Ui7X0Ki:, 

Miey-x^i&Siii-rsy-x^ K ^-f A-iHiK^iu; 

WIByi" h«$:ffilll1--5y-1' hi^K^'f A*-|5ISSS:'>^ 
<i:fe^trH7'fA*-|lIK<i:, 
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TT«fi£$n. 10 
WfHtt&OT F T CD-y-yX zy^Jl\^%m^iN^^':^ 
JIMTF T^iUP^^':^jmT F T t fclC60~100iiiV/ 

nisoT F T t $'>;i < t ^>^^T«lfi£$n•5^i^T h 

W IB V - X « 5: Kib r -5 V - ;^ H h* ^ A* - ESS *5 i tx 

< tfe^trH^-f A--|5lKt, 20 
WE H 7 -f A*- IHIBS SrffiUiTS se) tc£^S;(5:ff-^ t taiB 

®3g-=? h 'J^x^iz&m-^n^mm^m^^tsm^tt: 

i7 lEl8Stt^ii14 $*-r-5 -> 'J II >»K(C J:S1t^OT F 
TT«5g$n, 30 
MIBttlS:0TFTO^-ffi«. fea^®TFTT-Mfig$n 

•r S 7 x^- y^ I- U X X -1- X U-f o 

«g:©T F T i ^'pls. < t fc^^T«lfi£$n-l)il^V h 

BtsBy-x^SrBib-r -5 y -xis K A'-iHig§fe J; 

WIByW h^g^Kij-r^y-f h^K^'f A*-|H]^$/>;i 
WlB K^-f A*-I5IS§<£-ffil|,-r-5fc«6(Ci£^g75:«^i:t(flB 40 

h 'J i^Xx-c XT'K ICiJtiT. 
WtBH^T h 'J i^xiHlK. K^-r A--|Hlfg;tej;U:Dv-y 
^ [HlK«^^14€r#-r-5 -> 'J n >SMtC J;-S)^t&® T F 



K^^CDTFTT«5E$n-i)lHlS§©g* 
T'5a^!^'l4tJSi;TS7SS;i<i:^!t#mt1-'57i?T-^' 

T-S.^ C t ^!t#i([t-r-5.7i7x^' 'J i^Xx-Y XT' 
fUEV-XH&Klii-r-S V-XH K A*-|5ig§i5iiy; 

mm-^h')i7xmze^m^n^mmmm^^tim^t^ 

^i^-a«±(cEBLfc7i7x^- :/v h ^j^xmrnrs. e 
cX!cK7i'x^ h y i7x«igii«(S]bTEg$n-5 

h U :?Xx ^' xy U-f (C*UT, 
WEH^T H U i7 X lUK, h* 7 /\*-llISS*3 J; 0^ □ v -y 
^ aKtm^ttSr^-rs -> 'J 3 >»Mt iS^tS® T F 

WfBltl5:®TFT©rt. £>lli:1-5^iS^SigC/i^0. 1 G 

Hz£t±©i5iig$-«j^-r^TFToy-f Y-mmm(Dmm 

t*500 ARTTabO, £>Si:TSi!if^mEE;J^10VSr@A 
^lHlSSSr«l!gTSTFT©y'f h«&iftJKOKJ¥«1000A 
«±-eib5 C t S:!^St<!:TS7i'x-f' h ij izxx^- 

[B*:fli 8] ttg:©y-x^, tticoy-i' hSlisiyt 
T F T t '>;4 < t ^>^^T«J«^ ns V h 

Ui^xiagSi:. 

ItrtBy-Xll^r^ll-r^y-X^K^'f A*-|HlK:fej;U: 

mi K n-m^^mmt^rzi^iz'ii-mum^ t wia 
s^v h vi7 7.mz&m-$ti^mmmm'^^tsm^ti 

^m-m^±(zmmLtz7i7y-^ zf-^ h u i^xs^^t^ 

CXlrK7i7x^' h ij i'XSSfC^liOLTEg^n-S 

7"? h 'J Xx^r XT'K iciJV^T, 
WEHSTh>Ji7XlElK. h*7'f A'-HKiJiUTDv^y 
i7 EIKW^Stt $:^f -5 -> 'J 3 >g)l ic J: S^a© T F 

«IE«^©T F TtCfiiS^jS^ffiSl^T F T tiSBE^S; 
F T t di|WIB#(C#ffiLTliS C t ^iif @ii-r-57i' 

x-r h ij i'Xxf X y . 
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ItSOT F T t €-'>;^< <»: fc^A/T^BESn^ii^T h 

Mte v-x^SrKii-r-s y-x^ K 7^ A'-iH]K*3j;tx 

5aat-SDv-;/i7|DiKi:, 

* |5l-*«± icEg U 7 T ^ :^ V h 'J ^ 7.««fi 

h U i^Xxi- Xy^>f (C:teViT, 

mrlSHSvh'J^'XlHl^. K^'TA'-iiigSJJ.tZ/Dv-;/ 20 

-5. i i&i^m r S 7 i7 7^ ^ y T h U 7. X ^ 7. U 

[«*^2 1] tt*«275S5. 7. 8, 10. 12 75 
Ml 5. 17, 18, 2 OOVi-fn;O^ICi5liT, Hai2-> 

-SS^Kii^^r LTV^S C t $1#®i:-r-5 7^^ :/T 
hU^Xxw^yu-f. 30 
[»3}«:12 2] B^^ITIMS, 7, 8, 10, 1175 
MIS. 17. 18, 2 0<Oti-rn/6MC43tiT, h3IH« 
&®TFT^SIfiE-rSffiftS®p-^i[>;i< tt.^^A'^;!' 

[»*a2 3] «*JI175M5, 7. 8. 10, 1175 
Ml 5. 17, 18. 2 0CDti-rn*MCi3ViT, mti^ 40 
S©TFT$Slfi£-r5ffittS®5-&'>;^< tfcf^^*;!/ 

[i»«S2 4] «*31175M5, 7. 8, 10, 1175 
Ml 5, 17, 18. 2 Om^-fM^iZio^'^T. b5E-> 

i. Fe, Co, Sn, Pd, Pb, Pt, Cu, Au 

*^eii«nfc-asfc«^aaa©7c^*i#*n. mm 

mTtmoMmt IXIO" atoms/cm' UTX'$>^Zt^<^ 
®<i:■rS7^x^•:^•7h'Ji'X•r^•xy^-^. 50 



[»*«2 5} rt*«2 4lCi3l^T. H5l2i^a{l:^&l!)ft 
r^MfilTciltt, Ni (-y^M -C$>^Zti!l^mt 

[«*a2 6] tt:^3ll75M5, 7. 8. 10, 1175 
Ml 5, 17. 18, 2 0©Vsfn*MC*3l:>T, Hai3-> 

'jzi>»]K'fic«c 1 . F. B r*^^a«n^-a^fc 

\tmMm<D7t^-tfi 1X10"- IX 10" atoms/cm' 0« 
a[T^$ns;i t $i^g([i:r^7i'x-f V 'J i7;^x 

[»*«2 7) tt*Sl75M5. 7. 8. 10, 1175 
M15, 17, 18, 2 0Oti-rn*^IC*3ViT, B8fB« 
ScOTFTSffifiE-r^Sttlty-f hlfei^tO^StC 

(ici, F, B r*^f,s«nfc-asfe«^§i:as<^7c 
mtimmmz^^-t^zt^>^mt-r^7i7'r^-:r^v 

[«*^2 8] «*^175M5, 7, 8, 10. 1175 
M15. 17. 18. 2 OcDVi-rnAMl*3liT. 151218 

^nmzmM\z^^Lrzm&-T^u^'pfi< t^—Dnm 
mT¥Tt^M:m-^nx^^^z.t^mwit-r^7 ^^^■:f 

[«*^2 9] «*]S175M5. 7. 8. 10. 1175 
Ml 5. 17. 18. 2 0©tiTn*MC*5tiT. MlSia 
h 'J i'XiHiS&tiv h IJ ^xi^tcjgjiE^nfcttS:©!! 

^6ii^T'«fiE$n. m.mmmm\zM.miti^m^^m\t. 

Xx^'X7'L''f . 

TVi^ c t .t-r -5 7 i7 X >r h u X X -f X y 

[»*s3i] B*]S2 9(r:te^iT. wiwmm%v- 

7 57X1" h U i^xx^" xyp-f . 

[«3^S3 2] B*«175M5. 7. 8. 10. 1175 
Ml 5, 17. 18. 2 0OI,jTn*^(C*3liT, StllSii 
^TK'Ji7XlHlK$r«^-rS«gc©TFT®-tffi«, M 
K K ^-f A--lHlgS$fcttn i7 |5iss$fi|j5gt- SlSSccD 
TFTOrt. i!>;i<i:fcl:30TFT©^feiS;»i5C: 
tSritfSti:-ri.75'x^' h 'J i7Xx^ XT'U'f . 

tii*«3 3] B*]S175M5, 7, 8. 10. 1175 
M15. 17. 18. 2 0<7)Vi-rn*WC*3ViT. ttllBn 
v^-yi'IUKtUTfiffiJti^li. LPF (D-AX^^-JW 

9-) , vco {M&mmm.%mm . 'unm. 

SEffl^MSi, Sa^Sffl^Sgg, D/A3>A-^. I 
/OtS-K, Mi!i7>:/. ^'<7>y. zi>AU-3'. 
/ ^ U O ^ ■&^J>;^ < t 1 C)0lE]K**-&Sn^ d i: 
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[0 0 0 1] 

i>X{r (TFT) Tm^-^tX^7 i> ^ Zf-^ V ^) i? 
[0 0 0 2] 

m^omm] ifi^, TFT$fflliT|SI-S«±tCii^ 
[0 0 0 3] 7i77^^':/vh'Ji77.X'fXyU'fH. -7 

h 'J ^^xt^icEastx7ii«ico#iim®-tti-?n(cTF 

TS'EBb. (tilijttS) ttbAOTSft^t 

[0 0 0 4] -eo«7i7i'T--i':/-7h'j57Xx^'X7'U' 

tVX\t^mmV^^5 2 5 0 9 3 1-^ (Misawa et a 
IBe^nTVi-5o 30 

[0 0 0 5] m%^\^tcmm\z^s^nT\<^^mz. t^*© 

[0 0 0 6] ^©^TStfT. «jfiT«7^x^'yvhU 

SOP (->x-rA • :i-> • /■^^jv) mm*mm^nx^^ 40 

■<7,yu^\zn-m-f-^tix^^rza'yyifjEi^ m^3> 
hn-)i,m^-^mw^^fs.iio)mm&m^m ^. tf 
Tx^-:>xm-mm±izmmt^mmx&i,, 

[0 0 0 7] ^O^a$|ISb^»i.TF 

i^feTFTTfS. n>?7i'lHiS§o«l;i;i5^jS^^ij&£>^ 
i -r -5 mmiHlg§ ^^fi£-r 5 d <>: /4^Sii;rc> 6 T $. -5 o 
[0 0 0 8] ^JA«. ^4^(C*>UT900 X:tti'^<DlJam!& 50 
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U3>IK) ^600 "Ct-lTOJtefWiSfiTJ^fi^Sn-Sv'J 
T $ tiT -5 c: n e> ® -> 'J 3 >»mi:tt p 

[0 0 0 9] TFT©t!jf^a^®[fg±rtTFT-!t-f TT^ 

-> U :3 >S^$^ Vifc T F T X y- U >i^lij \Z 

<t'2)i)f^)iS©[Bi±lcfcE|^!>t#T*f9. m«14©F=1^ 

tz. ->u:2ymmz\m^is.t^^m.^ {^u-(>n> 
<mmvxnyy^i^c^t\^^^^mmh&^. 

[0 0 10] «±©^tc. ti£*OTFTSiSfe«TttB5 

K.brz^mz^-$mmfi7i7^4zr^hui7 7.y'^x 
■yi^-i^m&r^z.titxtx'h, ^ nz^mmi^iiz- 
wtr^a':^y{7m^^fHm-r^ct\tmmx$>^, 

[0 0 11] Sfc, ti£*?iJffiL.TV^fc*i^^v'Jn>± 

icjgfig ufe I G F E T (ffiiay-r hmmm^ h y >i> 
x^) ©^^. *iS^©sii6Tftnfcie^i4i&fijfflt 

T, ffi^?S»Kiji5J;0:;ii^jSKI!i©t-^e,{cfc^jt5pi 
GFET^J^JSKT-SCliyilT^^, bi)^bf3.f)i 
#^^->'Jn>':7iA-±(cmf-5 I GFETT 

<\zm9- 'r^)V^Js^fim^^t b T L S 5 1 o PpIS*^* 

[0 0 12] t^oT, itS^MKiffl© I GFETli^-^' 

*^^m\zf3i^<D^m''-fxMm&mm^(D 1 c9-y:/ ti& 
m&mwim mmummm) (di c=^yzftt^\\^\z^ 

Vi^)-(t-5©;6^#iiT'*-5. 

[0 0 13] fi!oT, tie*©S^RTtt|Sl-»«£;^c«(l 

-9-y:f±iz^m'i&mmm<Dn'j-y ^ m^t&m^mm 
o?mw.^^m.r^±.x<D±^im^tf3.-:>x\^M,, 

[0 0 14] 

m^t^umLtz. i&.mmmii^i5i:usrmm^^^r 

S7i'-x^' h >J i7Xx^' X7'U"f $^J|1-^;t*© 

[0 0 15] ;S*5, *HJJffl»pt.|c;tel,iT7i7x^'7'Th 
U i7 X X X y U'T i V i ^ 7 7" y V h >J i' X 
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myr:^mo^U'bt7!7v-^-:f-7h^Ji7Xm& (TFT 
[0 0 16] 

'>;S: < t t)^t? H ^-f A*-|lIiESt . Wie K ^'f A'-IlK 

K^-f A*-|llgS*ij;uv-;/i'lHlK^&ll-SS±{c 
:/V h 'J xa«tC^*lS] LTi2S$n-5^=f [6lS«i OFp^ 20 

[0 0 17] *f6HJ®;^fiE©-Ott, ±ie7i7x^^v . 
h^Ji7 7.5'^7.ZfU-(\Zii\^^X. mll2iii^ThUi7 7.lsI 
8S, H^-f A•-lHIK43«kt/^^v7^7|HIK«^S14^*•r 
^->'Ja>»KlCck-5^g|gccDTFTT«lfiK$n. ma^ 

[0 0 18] ^tz. m(D^m<Dm^it. imt^'t-^-^ so 

-rs->'j3>^ll(Cj;^Sic0TFTT-«fJ$n. B5i2 

[0 0 19] Sfc. <t&O^I^©«BK»i, ±127 i'T-^-:?' 

|5IK. K7^'A--llK43J:DJDv->i7|HlK(J^SttS:# 
■r-5->U3>ifmi:i^>«g:©TFTT-«fiK$n. b3I2 40 
SSCOT F T otJ-:/x U- -> 3 ;i/ H^icttN5" A- ^^P^ 
T F Ti5 ii; P ^ Y ^;l'^T F T t (C60~100iDV/deca 

Atxh^z.t^mm.t-r^. 
[0 0 2 0] ^tz. mo^mnmmt. imt^j-^zt 

IHISI. H7-1'A'-|518Sfe<kt;Dv-;/;?lHlK«igStt*W 

■r5->'j3>^]iicisa&®TFTT-«jssn. mti 

^SOTFTO^ffifi, gj«g:®TFTT^^$tl*lll 
-5. 50 
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[0 0 2 1] ft&O^BJ©;BJ«H, ±|27i7x-<:/ 

IHISS. H^-f A--[plSlfeJ:Otnv'->i7|5igS«igStt$# 

■rs->un>?5iiiCct^igii!c0TFTTS^$n. wis 

«g:cDTFT©5^-\':r^;i'fi (L) *5ii;/$fc«y'f H 

m!m(r>m.m m Mi«isoTFTT«ifig$nsiHi 

-So 

[0 0 2 2] Sfc, mo^m(DmW,t. ±^7i7y-'<y 

•7h'ji7X5'^xyu^\z^\f^x, WiEmm^h^j^x 

T^->'j3>Sll(cJ;^1tSc©TFTT«^$n, Mie 
^®:©TFT©rt, !ii>gi:r^lS»l^jSE^*^0.1 GHz 
£l±©[5]K$^fi£-r^TFTOy-1' h«fii^OMJ?lS50 

[0 0 2 3] tifc, mo)^m<DmiSL\t, ±i27i'T-'f>^ 

-r^->'J=i>»mcj;5«S®TFTT-«^^?n. MI2 

«s® T F T \z\iM^ikmmmT f t tiUBurasT 
[0 0 2 4] i^(D^m(Dmmt. ±m7:7^-{-/ 

IHIK, H^'f A'-IlliiS*5j;y:Dv>yi7|5igS«^att$* 
r5->'j3>^li(CcJ;SttfCOTFTT«fi£$n, tai2 

apg^h'Ji'XlHlK. K7-f A--|5]gS*5±U:D-:^>;/i7|5I 

[0 0 2 5] «±Oi«fi£T-?5:^*5!Hj{c-:5VJT, Ji^TfC 
l2e-rs*tefisjici5ViTpffl;^l5i§^$rff 5 c: t tTS. 
[0 0 2 6] 

mmmi] giiic^-ron, *56Bj(Ccts7i'x-< >^ 

7i'x-i':/Th'Ji7Xx^'X7'u-i'tiS«i 0 i±iiil 
^TK'ji'xiHiKi 0 2. y-x^K7'r/\*-iii?si 0 
3. y-i" K^K^'f A*-|5jKi 0 4*j;y:Dv;y^[5ig§ 

1 0 5$-^JgB£UT«^$n-5. 
[0 0 2 7] *^ffi^JtC^TlHliS«f!g(imiI-^ 

X'\tm\ :^^mo)W!k\i. m-sm±izai^yC'Mm 

1 0 5$^©l.TVi-5C:i:T$)l3, ±EiimT h 'J X 
IHIK10 2. y-X^h'7-fA--|HlSSl 0 3. y-f 
H^'fA-lHlKl 0 4. Dv-yi7|5lKl 0 5 

[0 0 2 8] ailriJUT. V-X^K^-rA-O^l 
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1 0 4ttiiLT->7 hU-vX^. -^JV^-fi^^?-^. V 
[0 0 2 9]fj:*5. c:neV-7.^H7-f A'-[5]S§1 0 10 

3, y-f h^H^-TA'-iPis&i 0 4tc'&sn^s-aiHigs 
65 izm^-^f^mz CMOS ^liT'fe ?>-fyA-^mm^ 

[0 0 3 0] Sfc. HSgVhiJi7 7.lHlKl 0 2»J, y- 

x^H^'fA-iHissi 0 3{cg^$nsit^©y-x^ 
10 6. 1 0 Tsi^y-r mH^-r/N'-iaiJ&i 0 4ic» 
M^n^ffi^cDy-r h«i 1 0 8 . 1 0 9 iT-Hsnfc*g 20 
»®ia^ffij®i 1 o*^v^'J^^x!K;cE^snT«^^$ 

nS. -eUT. ^|S:®H*ffi^l 1 OttHSTFTl 1 

1. m^±)ii 12. mm^mi 1 3^'^^T«^$n 

TVi^o riH, 0S$nTV^;^Vi*^, ?g^-k;n 12« 

[0 0 3 1] nv-;/i'lHl8§l 0 5«. y-X«h* 

7-rA*-[HlKl 0 SRZ/y-f h^H^-YA-lHligl 0 4 

Si. ilS^^h'Ji7X[Hl8Sl 0 2lCiI^&«^$-&i,fc* 30 

[0 0 3 2] 01 iCS^r^il^SJtCiiUTDvu'^llIgSl 

0 5 «. fiffiJtKS 1 1 4 . LPF aow Pass Filler 

) 115. vco {mj£Mmm^m^) 1 1 e. ^j-^ 

§§117. y-XUH^-fA'-ffl {7X¥^Sffl) 
118. yW H^K7-f A*-ffl (Sit^Sffi) »Jg§§l 
19. D/A3>A*-^ • 7^ai^^ilS§) 

1 2 o$•^^•^?^fi^sn-5. 

[0 0 3 3] ;i*5. *^?g#e,«c:::Tia^sn;5:t^ffi 40 

(Dai>yi/^^, 0ilAtf-1'/-v'-tr>1^-^CCD*^f.ji 

Uli^ (S1j7>7'. :t'^7>y. a>AU-^-^) . 
A/D=I>A-^. -r-^Sr^&iW-rs^* ij (RAM-^ 
ROM) . 5?ffi65tC«jIg[HlK£Tfe^y->Uu/i'lw^ 
«L. CPU Ct-^SISfflagB) tLTO^fg^ffiA 

[0 0 3 4] Sfc. 1 2 1 ttv^v'^JUgiifi^lCiSUfc 
7:J-Pi^fi^OA*S?. 1 2 2 fix v^;Hggift^^ 
il^-r5fc*Ot*-> Kfi-^(DA;'3ffl^. 12 3«*¥^ 50 
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^ffl|S|ffi{i-^OA:t)ffl^. 1 2 4ti^it^^ffl|Hl«3m^ 

hft^. i5iaifi^^j^B£f -5^SIHIi^§$t)a«±^csa^(• 
[0 0 3 5] (*^?gTiJ}St-r-5->'Jn>»Micr)li 
T) si ts^T^^;i7^?x^:/T^'Ji'7.x^■ 

x :/ l^-f S^ST ^ c t» t)«g;ig^ ic:p v^t 

-i^mszt^tzmzit. msKi^^m&wmmizMmT'^ ^ 

[0 0 3 6] «TtCia?g-r-5^<Srblv>u 
^>»M<&ffittliLitTFT(Cj;c>T. 0 1 1'^-fft 
&«)ES07^7^-< h 'J ^Xt'-i' XT'l^-f ^*^ojHg 

[0 0 3 7] ^■r^iR^SSWT^SS2 0 1 SffljtT 

it'L. :^mMTmm-r^yjzi>nm^m^-r^tz\i i 
W'~\m°coimMm.ti^'Z-mtfs.^tz^. ««2 o ni 

[0 0 3 8] :k\z. #^s^->'j3>iR (7^;P77X-> 

Ua>m) 2 0 2*100 ~750 A(iifSb<fil50 ~450 
A) ©li^icy^XvCVDii. T.A-^/rS'ft. MlEf^ 
CVDffi(Cj;-:3Tfa«1-5o Tife. ^©^iEftlgtCj; 

(SiH,, Si.H, . Si,Hs ^) <£fflV^5Maf^C VDStC 

[0 0 3 9] #SH->'J3>J»2 0 2 *fiJ4KU;t?.. 'A 
lc|^ffiK->|ja>ffi2 0 2*^afl:$-a-TigS->'Jn> 

¥7-130652^1^^IE«©S^I5£?iJffl-r^. |S|^f8l2«0 

[0 0 4 0] fiio. Wikm.x'mmm.>'U^ym<^±m 
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[0 0 4 1] ST. I^^M->Un>K2 0 2&figMb;t 
2 0 3{C«/t^-->i^(Cj;oTliPg52 0 4*^' 

i;^. ;ic:T-«ia2 (a) iciii^x, iiPgK2 0 4«ii lo 

«10~20AtmiL, ^Og$fiffiffitilit7i:5-[fi](C|R]A^ 

[0 0 4 2] :k\z, wtm^mm.'p\z^^^Tuyyt?:WM 

^r^mmTimtLTit. N iU9[-\Z^F e. Co. s 
n. Pd. Pb, Pt. Cu. Au^cOytm^l^^^^Z. 
i:*iTt5o 20 

[0 0 4 3] :kiz. m^(Dmm i:^mmmx'\mm^w 

TlOOppm) 'C-y'r)l''&^^Vtz-yyjl'mWtm. (Sfc 

K-> u 3 >M 2 0 2 >f izmmr^ - v 'r)\^m.mmm^ 

liT:^ -y ^r^I/ffi^^OSa^^ffiT -5 C t X 
^W,\zymt^Z.iLi,'^-^^^. (132 (B) ) 
[0 0 4 4] ^fStt»ffiMt;t«7Kig^^tfSIH 

a4>tC*3ViT500 -700 f^SMfCliSSO ~650 *CO 

aST 4-8 ^rB^oin^MiiS:JinAT#^SK->'J=i>tt 30 
2 0 2(Die^{t*ff5. iKa{tttM«f©r:-y^;U*J;Kt 
i^oTjtfTT^i#Ae.n?.. (02 (C) ) 
[0 0 4 5] I^^«->>J3>K2 0 2(7)igS{t;«z:<y'5r 

;i/*^j)Dbfeiapss2 0 4*^^g5fce«)(cjifTb. ibpsb 

2 0 40TtI«Sl®^S®i^2 0 6*^Jgfi£$nS. S 
fz. :^-y^r;i/®SSSS:(cJ;0vxi7 2 0 3©Tfc«. S« 

2 0 1 tM!m-'^\zm.w(.tz^^^tz\m^%m^^-G 

«^$n^^2 0^^MiS2 0 7*iJgfig$nS. 2 08 
tti:ii|cM:5[S]d^6^«LT^fc^2®^^®i§e2 0 7 

[0 0 4 6] *%?gT«v:0^2CD^S®i«0^»-$ig^ 
->U3>M<hUTfiJffi-r-5. IP-^. raPge2 0 4®BBg 
lC±oTlf^S->Un>M2 0 2 0^^{t^^ (^2© 
^SmJS2 0 7) , ffig?fCj;S&#2 0 8^®fi:MS:SJ 
WT-^^fc*, iie*®^ 'J -> 'J 3 >MO«IC^Sfe#y4^ 

[0 0 4 7] i?^l:^^MT75:-5-7X;^ 2 0 3^^ 

SLfc^, ^^nfcig^->'j3>M2 0 7$A^--> 
;5'ICckt>Ta«»CiDIUT0 2 (D) fCST^ft^g:® 
Stt^ 2 0 9 $}gfiK-r-i>. 50 
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[0 0 4 8] S^->'j3>MT75:^fiittl2 0 9<£}gfi£ 
bfce, ffittl2 0 9±(cSf<ka^mT;ftsy'f hJ6i& 
IB 2 1 O^jsJKTS. Vm^l 1 O0fSM:6rffi 

[0 0 4 9] ^©yV hJ6i&M2 1 0®KP«TFT^ 

l-«6iBiiK2 1 0$-fi£ttl.;^v^T-*5t, ^o^i^fcig 
[0 0 5 0] ^Jk\z. Any>7c^$r#ty||:fflairi3UT 

m^tmoy-yi'uyif^m^mmhT, sttS2 o 9* 

[0 0 5 1] C:®y2/^"J>i^®fcS?)®llDl^M31«, ^ 

®^^€:^§-5)fca?)tc7oo x:^m^^umr'f7Uoctifi 
ffSLi^i. ^neAToaSTtty-r hif6i»)^2 1 o^jjy 

[0 0 5 2] ^(Dfzib. Cfflftll^fflSmOQ "C^e^^ 
SSTfrti. $fSL<«800 -lOOO'C (ft^Mf::tt950 

*c) tL. igmmmi 0. i~ e^F^^. ^mmza 0.5- 
[0 0 5 3] nc*5. ccT-ttK^ (o, ) ^m^f^izti 

LTMitT^m (HCl) ^0.5 ~10#a% (*llffi««JT' 
«3#:«%) ®iiftT^#$-&fcflH^4'tC*5ViT. 95 
0 "C. 3O^)-©Jjn^ffla^fT50iJi£:i^-r. HC I jia^± 

mmmu±tr^t. is^m2 0 9<o^mizmmtmm 

m(^m{ht)^± CTL^O fztbPi-^ L<f3.\^\ 

[0 0 5 4] ifc, ±.m(^mim^mn.'piz-sms.(7>^ 

[0 0 5 5] Sfc. ^\uy>7imi^tSit^!^LTHC 

\ :ffx^m^^m^^Lrzifi. ^mA9s-oiU7.thx, 

f^SMlCUHF. NF, , HB r . CI, , C 1 F, . 
BCl, , F, , B r, ^OAay>$-^tI'(k-&fe7i^5. 

[0 0 5 6] cioxgicfeViTttSftg2 0 gi'ic^in 
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1 l'^0-y^)\ycomm\t 1X10" atoms/ 
cm' e^lTfCSTffiMSn-S. ;^£*. *Hj«ffl»{C*(j--g)^ 

SEtisstis I Ms^)•*TT^§?>nyct^■S!lMroa/^MT^ 

[0 0 5 7] fi£c)T. 02 (E) lC5^rADy>7C^S' 
#tJ'l§:fflm(C*5lt-5JD[^J!lSiCioTettl2 1 1 t^^O 
^•ydr;UixA''f;^#tt{Cj^S^#^;iVigg ( 1X10 
"atoms/cm' UT. »SL< (iSttS*(DXtf>«S« 
T) tCST'iSM^n, g86Th7-;/y^a^O/h$liStt 10 

[0 0 5 8] sfc, y-y^u>i^ie$fT7i-pfca^. 

ffittS2 0 9^'t^i'5''■;;iS"J>i^^^lg(Cffiffl^fcAD^^ 
>7C^A^ 1X10"~ IXlO^atoms/cni' (Om^X'^^-T 

[0 0 5 9] &.±omfixmrmnrzm^m2 1 

^2 5;^fg(Ci6;;*:LfcTEM^XSr03(C^r. 03(1 

(3 ) tt§:o»1*^fc^^M¥1*«igS^i5^MI^F^f Sfc 

[0 0 6 0] E3{CS-r^K$:l,^t« fifiJAtteT*^?, 30 

mzSTHo. m<M^miz\immf3im.^ a^^Mim iim 
mMizM.i,n^m^^<Dmmtf^^m<Dfii% 
o^i^iccfcs) . sfe. ^^(DWVi^^tm^^izimw- 
f7U:Jj^\zf^^^&bxr^^^ctt^<;>, m^om^i&^ 
%miw-n\zmz^x^^?>:itf)mm.x^^o z.(DmB^ 

[0 0 6 1] JSiJ. Sei2 1 l«±l2ADy>7cm* 40 

■&moo 'c$@AsagT:ojDi^Maic<toT¥L<^ 
[0 0 6 2] ifc. isa^?d^a^e5(cia;s-2.t«»*^ 

ffittl2 1 1 $fiJfflLfcTFT®mm#tt 50 
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Tt) {1 1 1} {llDM^RI. {2 2 

1 } ^^m.^fi^(Dm^mzTisitmj.^o^mmm 

[0 0 6 3] ±ieJD^MS(Ci0ffittg2 1 1 t 

y-f h«6^ti«2 1 ocD^mritmmit^jt^iimnv, ^ 
fig$nfcj^Kftii2 1 2(n>MiVif^ Y^mmi 1 0® 

bTffittl2 1 Hi^M^k^ns. ffi1fl(Z)»g[{k{iT 
m*{Eifrso set', ±iBADy>gH^ici3tt^jD 
oiim^'sm^viuo^b.x. y-r M6i&M2 1 o©mk 

[0 0 6 4] (*^?gT!2Ngi:-r?>TFT(C-r>liT) %k 
l.<r>ms.m*&.m2 1 1 SfUfflL-TTFTi^f^SSI-r-Si:, 

ia4ic^-r^;^t«a«F'i4*i#e.n^ (TFTCDf^Siiig 
'SrVhmff (vg) , mmzYv-{yms. (id) 

SStoT^D-;/ hLfcN^r^;UffiTFTOId-Vg ffi 
«l (Id-Vg T^-S. 

[0 0 6 5] 04(ct3UT. 4 0 1 tt±igi8-u#e.n 

fcfiH41S:?iJfflLfcTFT0m«itfttT-i&CI, 4 0 2« 
a£*©TFTO^ai^ttS:^bTViS. *#WtCtt4 0 

2«±i2is*^^,ADy>7C3g$^ty|?H^tc*3it5J)n 

i: 7 gij^ U 7' D -fe X Tf^ 

[0 0 6 6] M:*Oh7>xX3'#tt^it4lt-r-5t, ^ 
■ffSIUy-l' httEET=b4 0 lT-^Sn-5i|t14(D:;6-7ii 2~ 

*5. :ti;Sog<i:«TFT*t:t>*^SI (04 {CiSViT^-f 

[0 0 6 7] tfe. 4 0 lT^$n-5.!|#ttCD:5&*i^tlfc 
So •y-:/>^I/-y->3;i/F!|ttttHTFT©X-f •;/?>if 

[0 0 6 8] ;^43. «;^M75:«aii^x-^T*%Bj© 
TFTi:i^5|50TFTi:S:j±S^rS<i:, .;^COCli:*^«t^ 

(1) 4 0 2TS^SnSi^ttOi^-:/XI^>>>'3;PK^^ 
/ii350iDV/decadeBfr^T-^-5©IC*fL. 4 0 IT'^^n-S 

k -y -> 3 jl/ H^^fiSOmV/decadeHii^ t /J^ 
il®M/5^/jN$UTFTg<!:X-r -y?>i'"tttgtS 

(2) mif^4IIS^ib««4 0 2T-^$n-g>#ttT80ciDV 
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[0 0 6 9] e^±®1itC, *!?B^®TFT«®*T^n 

[0 0 7 0] t/i, ±ji0<i;^TFTttN9^-\':?:;i'MT 
F T t I>^^^)mT F T tC/jN 

»)Stfei^SiCi:St, LtViffil|ff«NST-0.5~l. 

5 V. PST-i.5~o.5 v*^#c>nTV>5. Syt, iJ-:/: . 

7.]yv'yB}VV-%^ (Sffl) «N^, PS^{C60~100ni' 
V/decade (f^«fi<)tC«60~85niV/decade ) *^^l?)t^T^i 

0 ~250cid'/Vs . PST150 ~200cniVVs ©M^^^l^n 

20 

[0 0 7 1] drofillC, *^?g#e,*i%?gLfc±i£®T 
F TttN5^^ ^;PST F T t P :^;i/MT F T tT-a 

Sif^tt^ ®<M 0 tc J: ^ ^iif^® ^St^Sif^aS® fiT S 
ja<Cl<!:tt&ti. fiP^, g*TS5V^TFT!|ftt*^®S 

[0 0 7 2] cro.iiSt'llbT, *%?g#/!»«*«igOT F 
T ^ipjffl bxaft bfc 9 go U >i^:t V k-^ ©SJ^^ 
StCJc^t, -liEmES.S VT-*U450MHz. 5.0 VT^54 
OMHz®^S^SE^^£ISSbbTViS. cn^ffiMtt, 30 

il±t!5bT20~30fg©i« Jiljf^*«|ISSnTV^-5 ;i t * 

[0 0 7 3] C;n7*%?gcDTFT{C*5ViTag1"'<^t 
^■^[A**^. t^3t50lJT«TFT©i!if^3gg*±tf-5/t*iC 
?r^;PSS:@<-r*i. @5^-V^^;l'^m{Ci-DTTF 

T F TJif^r ^-'I'ft** 2 M m tgli (C fcjeitJ e 

J03aiS^lCi;5.fftfTff«i4®ii;i.>TFTTS5;ii:!5i 40 

[0 0 7 4] *^?g#^tt-^03lEb<i:LT. 

:/x u •> -> 3 K#tt(0^{t;&: i* o^^j^x-^ 0 . » 
Wi^\zm-t^mm\t rvL s i x/'^-r xoi^s ; so 
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lEftfi ; 3tL# : 1986J $:##lCT-5 t^l^. 

[0 0 7 5] C;iT'*^B^(^TFT©ffittl#i5^±® 
fS^^^tzM^mb (A) iCS^t". 0 5 (A) lC:*5i.iT5 

0 1 tiffittg, 5 0 2 (iy-f H«aT-a& 0 . ffittl 5 0 

1 ttttf:®»t»c^^ 5 0 3, 5 0 4 ^&■&^T•« 

fi£$ti-5o ifc, ffittis 0 itty-x^^/^^Y^-ii' 

[0 0 7 6] S;t, 5 0 5T-5^$ni.5^En«4^YU70 

^^mt^r^)vm:^\^\zmw.u:^\^ (f^^i^^s o 4 
tcj*UTtaifSii32-rs:&iS]) r$,K), '^^'^)m:^\^t 

Mmt^o $?.tC, 5 0 7*9^-\':?^;i/fi (L) , 5 08 
Srf^i-^;!/!! (W) i:UT3£g-r^. fiH. 

5 0 7 tty-f M@ 5 0 2 (D^m\zmi-wct^^, f 

h«@ 5 0 2 ©*S(C|^@S?^bM*iJ^^$nTViS« 

[0 0 7 7] *^e^#f.tt. *»?gtCiSTFT® Hl^ 
>BBE/6^ii5ViS*tLT0 5 (A) ©ig^fe^5 0 4 

«C*3ViT5^A'*;P:g*[6]5 0 5 tg(iiFfT(C??ftT5 

^a&#5 0 4l;:isx:^^;i.^-^g!itH^'f >M^*i 

[0 0 7 8] ^®fil^*05 (B) (CfflU&fkbTS^T. 
0 5 (B) tt0 5 (A) ^=^\^y\^3L-)5^\zmm\.fzMi 
ffiS^r^LTV^S. 05 (B) (CiJV^T. 5 0 9tty- 
5 1 0 H l^-r >^i^, 5 1 \ \t.=f-\^y\/W^ 
fflia, 5 1 2*«y^ hJfeiidKT'SO. 5 13«^S.l^ 
^LTVi^. *%BJ#e>©ita!ltCj;tl«, 5 1 3TS^$ 

n-5S2.®i4^asi?5 0 4 icsea-r^sx^^^ji/^^-Bis 

lCj;oTl$«ig^5 0 Sl^SlS'vOitfT&ftli^fn. 
^-;H^]«ffl^5 1 l©rtgC (5 1 4TStSn-5ffi«) 

[0 0 7 9] IP^. tie*©->Uzi>SKSfflli^TFT 

•^?'-V'*;i'*5 0 7*tffii6T/jN$Vi-9-:^5i7D>' (0.01 
~2um) ffl^il^liXfc, 0 5 (B) IC5^-r«tC?S2. 

[0 0 8 0] ifc. 05 (C) (405 (A) ^=f-^^)\^ 
<ii^FlS]lC«EWbfctl?f®0$:^tTI.^-5. 0 5 (C) (C^ 
t-^IC. gM5 0 U4SgcO»*t^a5 0 Ztmhti 
t^§iT-^fi£$nT*3 0. KttSfc(4*M«)lC*tt75;#« 
i^aS 0 3/4iS§C«^-r^CtT-5'^:^^;Hg^®igd^}g 
^^nxV^S. fip-^. tta®»«^^5 0 3®§>!r(4ig 
^aSitid (5 1 5T-:S$n-5) ^rWLitffi/hTS^^-i'^;!/ 

5 0 3lC*5l,iT. ft^^:^;l/a^/6«4U5t*%Hg#e 
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[0 0 8 1] tz^T\ m^^^ji'^mtii^^'^jm 
[0 0 8 2] :i0^'?'^^)vnm\t^^^)m^mm0 

[0 0 8 3] Sfc, ^-l-UTC^iitClBLT. *^aj® 

d«^Bi-r'5:*i«ji:5"-\':?^;i'fi;^[S]5 0 5 ti)mns~m.f 

[0 0 8 4] TFT®m^?!l«^li)S«->'Jn>]^4'(C 

(1) ^i-'JT^i^Si-r-Stt^ciS^Of^gKailHWfC* 

(2) 0 5 (A) lCS^T^;^4^SltC*3tiT. ifeSSI^S 30 

li^^n^m^s 0 3cosftt-s*iPit««isi-:ti^i[c 

[0 0 8 5] iAc. (1) tCfetiT, KttSfcti^KW 

t" t sic* b T -5 . 

(3) lcEWtC^Mtl$'^lH]bT75:Vi7>H-y!5:gi«T 

® inlrinsic « > h 'J >->'y ^7) ?iSS«ffe.5. 
[0 0 8 6] ^J;tti. S!*0->U=]>»K*fflVifcTF 
T ^ ^)Vl^m(DiB?M^^ t b T 1*5^ Y F - 7" 

(t-S)^Mt[?ii[*«tiiDbT^-v u 7(Df^mtim^^n. 
TFT owii^mm (m^^^f^mm) ^m^tLxL^ 

■5. tC5/i^'. B5aiO#IC*^BjOTFTti->'j3>» 
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[0 0 8 7] Sfc. 5 0 4 U 7<DJ^ 

ttlii6T/jN^ ® t^&o T b ^ 5 o 

[0 0 8 8] iljirofil(cKV"f >ffla2.1©£;it 

U-i >BE©lRl±a:^(Cii-:/X U- •;/ -> 3 )V h*#tt®[p]± 

t d^T ^ S t -5 it^*^ S KTOfll t ift HJT" # -5. . 
[0 0 8 9] *«§g#6cDjt^{C±n«, 05 (B) ) 

(cs^ bfc^i^c^!lmwic?S2.loJ£^^ 0 jjwj^ns c t 
T K >m^s.m<D£tb^i^m^±mzmu^ c tTjt 

[0 0 9 0] 

mi] 

S=ln10»kT/q [1 +(Cd+Cit)/Cox] 

[0 0 9 1] ici(ct5ViT, ktt5]^;u<;/x'>^Sc> Tit 

mcmmti^h^<t^::t-ncd =cit=oi:?k5g 

St»c^, ip-&S<l*t60mV/decade t^iST F T$HSb 
[0 0 9 2] i^±fS*%Hj#^;)i3|B§5tc^|^!t#S;i^S 

LrcTFT(Dm^^^t:f^zs-Dnrzmm\z^f£ibf3.^\ 
ymm^m^^rcTFTtit^^T-mu^mtifc^m^^ 

r -5 ^ ^ it t 0 T' S o 

[0 0 9 3] ^bT, *§liS0iJTS^t-«l;S«m#tt*3J: 
CK^;^ SWrSTFTfe'/i^ecl^iSfflj^ffiftlCfeiSSj^ 

t/iipItliJiS. IP^. *IIS£0illC^bfc->'Jii>gK 
Sr^SwtT. mHz^tmU7^^^-:f-^hVi7 7.f' 

[0 0 9 4] (.mmm 2 ] ^mmmxim 1 iz^r7 ^ 

-iHli^ 10 3. H 7^ A-EgS 104. n ->* 

i'lHll^l 0 5&^fi£-rSfciie)Oa*«jgi:i^5CMOS 
^ii®^MiaS:0 6 (A) iC. Hl^v'hUi'XlHlSSl 0 
2 S:fll^£T-5il*T F T 1 1 1 RlXH^SiJa 1 1 0 <0»r 
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16 (B) ics^-r. fiH. ^mmmx'ju-tmmit 

[0 0 9 5] SI*. N^^-V^^JPSTFT 6 0 1 iP5^-\' 
^;l/^TFT6 0 2 t^^m^^izm^-^tJittzCUOS 

1 i P 5^ ^ T F T 6 0 2 i: IC ttl^-«lia 

{0 0 9 61 ^6 (A) lCfel.iT. 6 0 3tt5^S«. 
6 0 4. 6 0 6tt-f-n^nN?-\'*;i/STFTOV-7, 

Si«*3±tXKU'r>ffl«. 6 0 5. 6 0 7tt-e-n^*np lo 

$>^. 6 0 8. 6 0 9«-5-n-5-*nN5^-\':^^;i'ST 

F T*5it;P5'-\':?^;H!T FTitEg$ns-*r®<£S 
a^MtiM^. 6 10. 6 11 «^-n^nN5^r*;PS 

T F Tii^UF^^'^)imT F T<D^\-^)VmBimi$.T' 

[0 0 9 7] sfe. 612, 613 tty-f hmmm^ 6 

14. 6 1 5«':rV hmSTfeO. y*'fhm®6 14, 

n'^in^m^fimmmims 1 6. 6 1 lAWBSi-^tir 20 

[0 0 9 8] 6 1 8 «m 1 ©lR3«6i^m. 6 1 

9. 6 2 0tty-Xi^. 6 2 ItiKU'-f >^T*0. -e- 

©±icttm2®lWiSe^^6 2 2. msoi^^^feiSdie 
[0 0 9 9] com. fBzommmmme 2 2\tmmf& 

4 oimmmmm 6 2 4 \tn^^m<Dis.mt¥mt^^t: so 

[0100] ^tC. 0 1 iCfett-SH^®^ 1 1 0 43 it; 
H^TFT 1 1 l©»f®«jflCOV>T0 6 (B) ^fflV^ 
Tl»Bjr-5. ^45. 06 (A) cDCMOS«3it06 

(B) ©ii^TFT6 3 0(i|5l-»ffi±lC-#:jg^$n 

[0 10 1] *lliE«»lTiM^TFTtUT. 1 

0©^r-i- h«@T'«fi£Sn^N5"l'*;i'STFT$|IK 40 

Mtciiyijic 3oSiaLfc«ifi£$*-rs h 'J :/;i/y'f 

[ 0 1 0 2 ] S 6 (B) iCfet^T. 6 3 1 fiH^S^. 
6 3 2liV-;^ffi«, 6 3 3 H l/-f 6 3 4~ 

6 3 6\t9-^^)vm^mi$.r$>i>. *43. 9^-v^;i/jgfS 

fflitS 3 4-6 3 6®#Ma(C«-?*®(SjSS^*6ifeS8 
i^6 3 7*iEg^ns*i. ffittl®**:^igttll6 
(A) lC^Ufc-»;5^;Py'f hSTFTfcS6 (B) \Z 

mmif^f^t^o i^m. me (b) i-s^^n-sstti so 
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«. 06 (A) ON?^:^;|/^TFT<Dffitt^t|5|St(C 
[0 10 3];^ClC. 6 3 8-6 4 OT^$n^(D«y-f 

hmBm-v&f). 0 6 (A) izi5\i^^'^ hmm^6 1 

2, 6 1 3 i:|olB#lCJ^fi£$n5. tfc. 6 4 1 liy^f h 

ttg. 6 4 2«^r''f has£i»@iE^i:UTj^fi£$n5«a 

S^£l^ffii?Cl»T-* 0 . ir-f h«S 6 4 1 « 3 oab^Sli 

f^rns 6 4 1 . nsgf^bK 6 4 2 «, -^-n-ens e 
(A) {cfeit^y^ h«ffi6 14. 6 15. mmmm 

6 16. 6 17 ilSIPftCJ^fig^n-S. 
[0 10 4] *iC. 6 4 3 am 1 Oirailfii^lK, 6 44 
tJV-T,^. 6 4 5 ItmmMU. 6 4 6 « V-X^ 6 4 
4 tP^-r-5SiJCDy-X^-C*-5. V-7.S6 4 4. 6 
4 6. ftSIE«6 4 5«. 06 (A) fCfett^V-XH 
6 1 9. 6 2 0. KU-f >SI6 2 1 t|H|-OlT)Kfig$ 

*siffi«iijco«figT'ti, 0 6 (B) \zm-rm\zmm 

[0 10 5] Sfc, 6 4 7 \t^2<DmmmiM^m. 6 4 8 

nB3 0irBiitgia:)iT'a&o. ^n^^n0 6 (a) tc^it 
s^2 0^Wiiieiid«6 2 2, ss^irB^^feiStme 2 3i 

4 8li6 4 9TS^$n^ffi«(C4Jtr>T^iSn. -S-^i 
Il^7-;'i'-7;^i7 6 5 0*«J^^$n*. f^oT, 649 
T*$nS«S«T«. jgiggE^ 6 4 5 2 ©SPeliiSga 
M6 4 7 tZfyy^^Xi; 6 5 0 

iti^»6 5 lam^-^ti^. 
[0 10 6] *iiti^«6 5 1 $06 (B) \zmrmfs.m 

t-tfi-C^^, W^tf. S2 ®MrBliiei»M6 4 7 t LT« 

0 -300 Ao^$*^ss-eab-2>o 

[0 10 7] fcfc'L. *l!)§»6 5 1 $:}^)^-r-5t«6 

A^-r:m-^n^m.mz^\^xm2<r)mmmm. & A 7© 

SbTS 3 ©Sr^lSfei^M 6 4 8 U;^ < T«)5: 

exiViWT. ^2. w,3(Dmf^i&mmt^rt'enx.y^ 
T. S2©irp^if6^6 4 7 i: \^x\mimMmt.ft\i 

[0 10 8]:*(C. y^-yi'TT.i^e 5 Ofi^4©ira 
*feiidl6 5 2Tfflt5n. -E-©±lC«il^«S6 5 3ifi^ 
fig$ni>. C:0B$. 6 5 3 (ifti^E^ 6 4 5 ^ 

:!y-L.THU-1'>®i^6 3 3 tmaWlC^ia-rs. C<Dtz 
SSS^ft 6 5 1 fiiS^ttS 6 5 3 iCjt Lxm^Wzm 

m.^ntzmmt^U'^^. ua. f^Acommmmme 5 
2tt06 (A) \zinf^mA<Dmmiimm6 2 A tm- 
mx'Sb^. 
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[0109] 6 5 4 T^$ni>S««Wfn|«ffi 6 5 5 $ 

6 3 1 i*f[S]S«6 5 4<!:S-a!i<9^t)-&5r<!:T?gaH 
6 5 6&i*jtU. 01(C*3tt5^^-fe;H 1 2*iJgfiicS 

[0 110] ^(C, 0 7^fflViTIl««i^l 1 0O±B 

6 (B) izm^t^. 10 
[0 111] l|7(CfcViT7 0 1 . 7 0 2«Sttl. 7 

0 3. 7 0 4«y--fh^. 7 0 5, 7 0 6«V-7,i|lT . 

mmi 1 otLxmrnt^. sfc. y'fhE^7 0 4tt 

^6 (B) oy-f hllffie 4 1 (C. y-;^«l7 0 5. 7 
0 6 6 (B) ©y-X^6 4 4, 6 4 6 IC 

[0 112] m-ft. ffitt^7 0 2 0±;^T«3®^lC:fe 20 

v^^xy'f hi^ 7 0 4*^mar 5, ip-^. soos^tf 

TS;il3?iJ(CSfgU/t(Di:|HHiOSl3fit:/i^ h >J y;Py< 

U7';i/y-1' hSTFT©{ajS:^Lfc*S, ->>i';i'y-< h 
STFTTa&^jTfe«t>;5:l^. 
[0 113] ^fc. y-r hE^7 0 5,7 0 6$Sttl 

7 0 1, 7 0 2 iOfeTltCESUTj^X^'^fSTFT 

>»i«©f^$sijiS-effbnsiii2 (E) 0i^fiUa^!&m 
tcfeBBA-5^«(c, y^r hii^tLTttTj^ 'J 3 >M so 

[0 114];^vtC, 7 0 7}ifilttl7 0 2 (y-x®« 

6 3 2) <i:y-7.®7 0 5 i:0n>^i? hSP. 7 0 8(i 
ffittl7 0 2 (KK>Si«6 3 3) i«iREi»7 0 9 
i:On>;$'i7 hgg, 7 1 0 «Si^E« 7 0 9 tH^mffi 

7 1 1 i:©3>^i7 hg|5Ta5S. ^gEE^7 0 9(i06 
(B) il43lt-5>S8gE^6 4 5tCtSS-r-S>. 

[0 115] 7 1 2(D^mT'^^n^mmm6 (b) 

tC*3ViT6 5 0T-^$n-5:/7-;'i7^7,^T$.0. Stt 
17 0 1. 7 0 2, y'fhE^7 0 3. 7 0 4. y-X 40 

^7 0 5. 7 0 6±^mmt^m\zLxm0s.^n^. * 

•^yyi^-^T.i' 7 1 2tt7 1 ST^^n-SffiS? (H 
6 (B) tC*5^t^6 4 9T5^$nSffi«) (C*3ViTS^ 

E^ 7 0 9 isgu. t&m.mm 7 0 9 ttDraicait^* 

[0 116] ^tz, •^vv^-^T.'? 7 1 2±lCttm2(D 

SPe^iffei^Me 5 2*:;M.Tii^«S7 i i (0 6 (B) 

oiammge 5 3fcffls-r-5) d^'EM^ftiTVi-s. 

«S7 1 4«-?-C5m5i-*W:/7-;/i7V7.i'7 1 2\Z 



^^mtts.^, tm. nmiz\t. mmnm7 1 icD±tc 

(B) \ZmtmtzM\^^W.6 5 4. ^lS]mS6 5 
5 , ^^ffil 6 5 6 d^EBSnxia 1 (CS^r^Sir^l' 1 1 
2^«fi!c-r5, 

[0 117] 06 (A) ^z^Lrzcuosmi&^Sl. 
z^me (B) (C5^tfcii^^«*i5i-»ig±(cj^fig-rs 

•5. ;5:*5. m§9»S:BJ«Slcr'5fc*t0 6 (A) . HI 

6 (B) oi5^BJTffl^ifc^$^^i^^^slcf£:l;T^ffl■r5. 

[0 118] t-r, 5^»«8 0 l±(C|lliSt»JllCS^U 
fclg ic J: o T*^sjo -> U 3 Sttl 8 0 

2~8 0 A^^uwtof^ vmmcow.mtti^'^KD 

*giSi:li8 0 5<&Jgfigr^. 8 0 2yi^N^1':?i;i' 

STFT6 0 l<^)ffittl, 8 0 3*iP5' + ^;PSTFT 
6 0 2©fgttl, 6 0 3*iil5^TFT6 3 OCDSttlt 
(08 (A) ) 

[0 119] iJtT(cie«T5y-i' hfiffi©jgj5e*^f.'f:t 

5318#^«fB«coS^^ritcJ:S'bOT$.5. t^-pT, 
[0 12 0] ffittl8 0 2~8 0 4(D±;^l'7;i/5:i'^ 

a©»ffiis<b(cj;o#aMiK©i»ffiis{bii«8 o 6~8 o 

8*3<tr;i»S75:|lffiiS{t«6 1 6. 6 17, 6 4 2^m 

^f?.. ^siEfbia©^, y-r hnm6 1 4, 

6 15, 6 4 l^iBgrS. S^, Wi^©*$tCiiligTF 
T 6 3 0 (J0 7 ®^;5:filEgO h 'J :?';py-f hSTFTT 

^soty-f MIS 6 4 1 , ^unviommwtims 0 

8, iSc^;i^ffigE{bl»[6 4 2 (iSS^Sn^ 3 00/1:$'- 

[0 12 1] covxma (B) (c^-r«ffi*^#e.nfe 
tT^io«gi»i«8 0 5cDK7'fX79^>i^*fTVi. y 

'fh«6iaK6 1 2, 6 1 3. 6 3 8~6 4 O^Jg^r 
■5, 

[0 12 2] -e-UT, ^aSttOllSK<bK8 0 6-8 
0 8«r»Sb, iSfl])iP'f:t>ftARt/^«Jl]3iP'f:t> 
aAS:fT'5. ::OXm\Z^-:>XN^^:^JimTFT6 0 
10y-;^SSiS6 0 4. Kl^'f >®J®6 0 6, iSas:^ 

(LDDffi«i:l*«n^a^t)S.-5) 6 0 8. 
?^^;i'J^fiKffii^6 1 0*iJgfigSn^. ^fe, B^TF 
T6 3 0 (N^^^)m) ©y-Xffl«6 3 2, KU-I- 
>SI^6 3 3, iS»S^Mtl®«c6 3 7. ^^Y^JUJ^fig 
ffl«6 3 4-6 3 6*iJ^figSn-5. 

(0i2 3];5:*, c:©B$pg^-v^;i'STFT6 0 20 

ffittltCfcP'f;i->:0i^JlD$nTi(a5Oy-XS1^6 0 

4, \^u-(>mm6 0 6 tmm^(DP-i:ty^'^/of£m 

«8 0 9, 8 1 OSC/tSaiOiSSSTSEife^S^ce 08 t 
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[0 12 4] P5'-V*;i'STFT 6 0 2©^*«@ 

(c) ^c^5^^?.p-f:t>*^^fc•ffi^8 0 9~8 

1 l»3:^TPSicMgL.TP?'^^;PSTFT6 0 2© 
(0 8 (D) ) 

[0 12 5] &.±(Dmfs.^^>&.xxm^m^r^t. 

1 |5]0/'?^'-->i/IgCDi^T-N5^r^;i'^TFT®g 10 

tti t p ^ A- ^ji'S TFT ©fiitti t ^ m-m^±.izm 

[0 12 6] t^c. ■f*>aAISO^(C«^Jnt^c:^ 
SrffltmtfSVi. 20 

[0 12 7] f^iommmmme i s ($^^6 

4 3) tUT^fb^^KS^i^U. Zi>;S'i7 
J^fiKUfc^, V-X^6 1 9. 62 0. 64 4, 646 

sD:Kix"r>^6 2 1, mmmmQ As^m^r^. t 

O^, ll2 0irB^*eigai6 2 2 (£fctt6 4 7) iLT 
500 Aji©^{kS*S*J:m50 Aj?©^{bama®lg 

izmmm^^j^mr^. 

[0 12 8] ^3©lFBl*fiiitK6 2 3 (^fcH 

6 4 8) <i:bT#U<5 0.5~3 um (»^L<\t 

1-1.5 Atm) ©;?${CJg^1-S. Sfc. ^3©lFBl«g 30 
^K6 2 3lC*5t,iT6 4 9T^Sni>«g«lC(S1tltl^« 

>if7.hyn-tLxmm-r^> m9 (a) ) 

[0 12 9] -AiZ. ■fy yi7-r7.i7 6 5 0 tLT5':5'> 
M^2000A©J?$(CJ^^L. iH^tcMft^Se 5 1*<}^ 
fi£;^ns. $e,(c, B4 0gFBl*fei^M6 2 4 (i;ttt6 

5 2) tUT^U'TS 0.5~3 ;xm (»^U<tt 1 
~1.5 urn) ®jP$l'^^T-l>. ^UT, 3>^'^h* 40 

-ji^f^^vrzm. mmmmmx-fi^mmnme 5 3^ 

[0 13 0] ccD^ic. msa^mf^imme 2 3Rt^^ 
4®irBiiffe8ka6 2 4$#«itt«tig«i^ (f^^wfcttT)? 

^) x^&r^ct\t^^m\zii\,^xmmfi^mx$> 

(2.0~3.4gS) CirTfeO. cniCiOE^Fa^©^ 
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i^m&<o^T=ki^^mzm\r^z.tt)iX't^. 
[0 13 1] mwz. #e.nfcTFTi&«^$*^^Eia 

'J>'i^^>HOi£j«$S-5.. d^UT, 0 9 (B) tC^ 
•r«;S:, CM0S«jS*3ckl^il^TFT*i|iI-a«±IC 

fig-r^. ^t*5. ^fi!tbyS:TFT$^{bS«a^O/Vy-> 
>3 >l«Ta^ ;i tttT FTOilBt^^b*l»C±T 

[0132] 3 D ^mm 1 icfiH 1 tcs^f 7 i7 

-i, ^ffi«ai2T'«^l^lC^<D->'j3>»ll^fflVifcTF 
TT«fi^^n^CMO S^iiiJil^limT F T«ig3felX 

[0 13 3] *II^SMT^i01lC5^Ufc«;47^'x^':/ 

^*«,^LT. ffl^s'j (Bss^fixsij) izmmumm^ii. 

^%^fti!b(Dmmz'::)Uxmmt^> 
[0 13 4] *lliS«3|©»*«;*±g'fi. n>J>;/i7|5iK 

mz-ii-wtr^mmmM^i^f3:^::t>s:!^^^x. nv 

«III|5IS§<&«fiK-r^ T F T©«ig5gjg{bt-^ d t ICS 

-So ^©fcifeo^acoiiT, 010 (A) ic^rtt;^ 

:/n-yi7|aT'^^n^VGA ( 640X480 il^) 

7^7 7^^- h >J i7XSJK^«^SM&«fiebfcil^^ 

[ 0 1 3 5 ] 0 1 0 (A) tlfet^T. 1 1 ttH^T h 'J 

i7;^|DiK. 1 2«7k^S$ffl^igSg, I3li*¥^«ffl 

1 4ttD/Aa>-A*-^', ISttSit 
^affl^SSS. 1 6ttfiit^Sffl->7 M^vX^. 1 
7, 1 8ttA*<y7 7T$)^, rr-e«xv'5';PKI!)$':fe 

l/vX^' 1 3lC«7-y5"lHlgS;5«^^n5. Sfc. 19« 
fiffltte^Sg (D-/tX7^;i'^'-$^tJ) . 2 0ttm£E 

mmm^m^. 2 1 \t^m^. 2 2 ksiseihik. 2 3 « 

2 5\mmmm(Drz^(D7i-oifm^. 2&it7i-a^ 

^) . 2 7«^1.gEA^f,2l^n-5ii»m-^T-$.S, 

[0 13 5] miX'^Ltz7i7y'^Zf-7hUi7X 
x^'XT'KlC^ViT, nv-y^[5iKl 0 5(c«. 01 
0 (A) lC*3tt-5*¥^«ffl^lil§l 2. A/Da>A 
1 4 , Sit^Sffl^liS 1 5 , fiffitkifiS 1 9 . « 

&umm^mi§2o. ^m^2i, mwm^22. 
^)m^2 3^(D±xo>mm^t^ti, ^^gicf&ux®^ 

[0 1 3 7] 01 0 (A) iZ7ftrmfS.-:fay^m\Z)3\,'> 
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mfi^^m mm mz, i^sgs 

[0 13 8] mmm'^mtm^miz\mi'imtm\'^m& 
mmvfzmfsiMmmmopimuT f t ^mmr^ c t*? 

[0 13 9] VGA®S^, *¥'Sit|ilffi« 10 

^2 4*3J:i;^D-yi7fi-^ti2 5MHzgffiT*-5. IP 

*¥^«ffl->7 h l/vT.^ 1 3 . Sit^*ffl->7 ^ l/v? 

m^^y^f h{i-^^Sttl:^D/A:3>A*-i$' 1 4. A- 
•;/7rl7, 1 8. HUx' hUi^xiHlSSl 1 fe±T5 0 
MHz (0.05GHz) ^ftl 
■5. 20 
[0 1 4 0] Sfc, #->7 hU'vX^'l 3, 16tC«L 

«-r^*¥*sffl^aii 1 2 . sassfflf^ssg 1 5 

«. ->7 h I^v'X^ 13.16 

StTSSfc*, 0.1 ~0.5 GHzggCDiSliHii^SfiS: 
[0 14 1] $e.fc. ^©i'nyi^ff^t^K^'Sitlsi 

»ift#2 4 h<r>i&Mm.^^iL\^xwh^'±^itt>(Dm.m 

1 tCj;-:>TfTt)tl^. ^®fc*, effiitfi^SlQ, «BE 30 

$ij»s^s§§2 0, ^}-^gi2 i©-e-n^nt>Sfc. o.i 

-0.5 GHzeSOffii!l^^E^g:/5^i^^M^:7i•5. 
[0 14 2] tit, Eio (A) <r>-:fuvom\z7^^ti 

^mz. 8?#[5IK 2 2 (C*ViT7K¥ • Hail^fi^ 2 4 
^7:^^i/•M^2 5$^g-rs«fi£t-r^»^, SISlHl 
?S2 2tCttffiJ6Tii5t^K»^jfi[|!c (0.2 ~2 GHz) *t 

T43<fcft0;<^ •JIEISS2 3fe. SISleIK2 2 iiOlffg 

s-ii5aicff^;tje)tctto.2 ~2 Q-^z^owsnnmm 

•S^'W:t.tS.^. 40 

(0 14 3) ii;±©^t::, lai oo:7'D-y i^niT^^n 

Tti/iiViBilljf -5 T F T Sr^S L;^ < 

[0 14 4] ^i^, 5'^*;PS?r^;15fcltT^^Offi 



( 16 ) #W¥l 0 - 1 9 7 8 9 7 

30 

[0 14 5] tC:5T\ f^A'^-;!/^ (L) ^/jN^<-r-5 
-< >»EE>i^Fp^S i /ft ^ , ;i © Pn^Sf J K 1/ >ia^ 

f^€£E (masmji .• v,,) i&TtfT k y^^xz-b^t^ 
[0 14 6] 'mk\m^^%)mmiii^\.^\''^>msi 

[0 14 7] y-f h«6iR)K®MJP©©J»«. 

[0 14 8] Q!oT. 5^^^;!^^ (L) iSilXy-f Vm. 
m.m.<J^mW (T) ^£^g7ilHlKlCJiSi;T^^b$-&-5C<i: 

11^0!) 1 »C^Lfe*^§gOT F Tfe> f. C^BJtl;SOT 
SboT. tJ!*0TFTT«®^^^;i'^!l;S®:^S&Stt 

[0 14 9] jgm|pIglS8H-$ff •5feJ6(C«, K 

< c:t;!)i£^^T^-5*t. iSSm^fjKSif^mE (V„) © 
2^{Cj±^UTliJD-r-5fc*, **WtwS)fpmffittfiVi 

[0 15 0] bTi^Li^die,. El 0 (A) (CiJUTiS^ 
^h'Ji'XlHlKl 1 $:ffifiKT-5il*TFT«, m^mA 
©U#V^ffl«BE (TN**i^T*±5V) iiHS^TFTi* 
©L^ViMmE i.-^-Vy^^X± 2~3 V) <£^ifr 
S4^-CH14~16VS^©il)f^«£E;!»5ie:>Si:7S 

[0 15 1] ti!-pT, lai 0 (A) (C^ViTfiS^Vh 
Ui^XESSl 1, yy hUi^X^ 1 3. 16, D/An 
>A*-^'14, A*u/77l7, 1 8^T14~16Vt(r^*i 
£->gt75:-5. Sit, 010 (A) ©:/D-yi70lctt0^ 

LTV^i^iVi*^*, /^yy yo:>mzU'^)i'->y^-A^$,tii-i't 
© Slf^mEE 1 4~ 1 6 V 15^ i T -5 . 
[0 15 2] R±©^C. ai^©«^S^gMt?H^(C 

1iE*^i4~i6VgST-a&-5c:t;6^^t,>. ^ciT, ip^mm 

«i|T'«ii)fpmjI14~16Vggr, SSl^iSSc5 OMHz© 

tt^«-*f s[Hiss&^Ee-rs^c0i 0 (B) iz^rm 



( 17 ) 



0- 1 9 7 8 9 7 
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[01531010 (B) ttHe (A) T-iftBJLfcCM 
=tBST-5. 010 (B) tc4oViTaSJ5:©«, TFT© 

(LI) 2 8Rzfy-i hfmmoimm n 
[0 15 4] 010 (B) (Dmm^mmt^^m^o^ lo 

Ki)^i^gc«5 OMHzSSTa&S^*, *^BJO 
TFT(Da^> (LI) 2 1.5~2.5 

14~16VtgiVi©T^^'f hiffeiSiMOMii (Tl) taiOOO 

~2oooA (.R^mz\tmoA) t'pbmtbizi&^t^z. 

[0 15 5] -fiii. 010 (B) lC3^t;t«7ilOV$'S 
;SLSli6l'iibf^mE®«cTKft-r^i2^SOfeST F T 
%ig#?.«i8iBEffii)STFT (Sfcttffi^&KliiST 
FT) iiffiE^iiSTFTtty-1' hjfei^ 20 

M®mS2rlO00Ae;l± t-r-5 d ti)miL\^\ 

[0 15 6] ifife. *^HjOTFTttl 6 V^SiTfcPp^ 

'J::^;!/^^ HSfflB^TFTSrfiJfflLfcO. hl^v 
X^13. 16, D/Ar]>A*-^ 1 4 9~10VTffi 
TFTCDh'W>BJElC^1@4^fc:-B-^ 

x^^n^^t{imm^(Di^±^mmmti<D^mizm^ 

T*^. Sfc, 9~10VT-ffil!j^ii:-5TFT«y-1' Kite 
iStMCDI^J?^ 700~1000A (ft*MtCtt800 A) gftt 
-rSvltTSSj^KgC^iOiid^CtfeT^S. 30 

[0 15 7] ^AlZ. 7K¥^iEffl%S§ll 2, SB^^ffl 
«JiSl 5, fiffitt«SSl 9. mES«ffllS5gfiS2 0. 
^i-PI§2 1 oa'&lCOViTT^-g.*^ cni(Dm^\t 
0.1~0.5 GHzSS©Ki!))i!SI6:*£^S<i:t-^fc*. 

010 (c) \z^tmfs.cuosmmw.mt^, 

[0 15 8] 010 (C) tC5^1-CM0Sfl|jfi©#@ 

n. 010 (B) \z^.vrzCMosm7&iiK)h^^^)i' 

& (L2) 3 O3it/JN^S<7SO, y-f (T 
2) 3 l*<^<;a:o;^:C<i:(C*^, IPS. x/WX^ft 
*^^^i^W(I01 0 (B) ©eiiSiOfe/hSO'SoTVi 40 
■5. 

[0 1 5 9] *^BJ©TFT©«^. 0. 1~0.5 GHz 

mm(D^mm'i&^i^mr^rztb\z{t^y^)]^i (l 

2) 3 0$- 0.5-1.0 urn (ft^6<)lca0.7 /im) 0)-^ 
T-. hiffeigM®MJ? (T2) 3 1$ 400-600 A 

(f^^wicttsoo A) t-rsctx-Sif^mE^s Vgg 

[0 1 6 0] ^(C. iR#[Hl?§2 2i5<fcZ//^:'JlHJK2 3 50 



32 



0.2-2 GHzgacDSJ6Tigli^l!irai£§:$!2^St 
L^Sfc*. 010 (D) tC^TilTSCMOSftji^S 

010 (D) (c^rcMos^^igti. ^^^-a 

:S (L3) 3 2d^x-<-yij-y5^n>SiJ^|-ST'ffiiaB 
{k^n. y-l- h«6ai)K®)^J? (T3) 3 3fegi!6T»< 

[0 1 6 1] *^Hg®TFT®ii-&, 0.2-2 GHz e 

&(^mw}M^^^mmr^ftib\z\t9A'^)\^^ (l3) 

3 2$' 0.1-0.5 (i^^mzm.i5ixm) tU. ^ 
'f h«6ii8S®KJ? (T3) 3 3* 200-400 A (R^m 

\zmoo A) ft^ctT-mi^m&ii.z vic£T?i# 

[0 16 2] ;i*5. 010 (C) . (D) iZTTiLfzl^^ 

0.1 GHzsi±h<Dm^^m9]mm^mmT'mwit^TF 
T$*%BJ#^,^^ai^jS^i,STFT^:ll?^T^i^, iS 

[0 16 3] Jil±®^IC. 'Si-mZ!t^VTTFT(D^Ar^ 
)V& (L) iSit/y-f hSeiiimomjf (T) SrS^-Sfe 

[0 16 4] Sfc, ^l!i^iSSc$iiiD$ii-Si:|5lP#{Ci!) 

5V (SAc:«3.3 V) T-ffiSlT^ ;i t tt, SSSV (^ 
fc«3.3 V) T-ffiSi^nsi C?-y:/i:ffl*^t)iir-5i£J 

[0 16 5] :^nmm\Z^^^Xit. (L) 

0.1-2 ffm©$gH*^sjga:«^L. y-f hii6iaiK©i» 
jp (T) $ 200-1 5ooA©jgffl*ie>jii:s#jr-5«»Jss^ 

*3IJg^Jlc5^L/2::a{*:W;igc{i^«*^Bj©- 

[0 16 6] *IISI^JTag?5:,'SH. ra-S«±lCi5U 
TiU^jSffiilST F T iiUBEffiilST F T i:*i|W|^lC 

K7<A*-|5l^iJiZ/a->'-;/i7|lK$|tl-««±tc 

[0 16 7] T'/N'i'X-y-'f TTo^^Tisawbdi 

(L) (DM^^mcoTmm.Ol umii^^nUT tfi^T' 
y-f hJfe^O^JP (T) ©iis?®E©m 

6<)IC*:^BJ<7) TFTlCi-3T2GHz U^±©@g^ jftS 
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[0 16 8] mmm4) *||JS0iJTil*%HjOTFT 

[0 16 9] ^-r. 011 (A) ti-r>/\*-^iHissT$^ 

2 t^mmmzm^'^io'^rzcuosmmxm^-^n 
■<>n'-^mm<^\B\mm\t4 3(Dm\z^^n^, 

[0 17 0] 011 (B) ti^D-/^ K-r>A-^T$, 

FT4 6> 4 7 txm^-^tl^. COm-^. N^^r^Jl 
MTFT4 6. 4 7 0^*^ hmmiZ^Oy^m^CLf)^ 
XtJ^n. P5^^^;i/^TFT4 4> 4 5(Dy^hmm 

lZ\tKmVrzi7ay{7m^CL' i^^Xtj-^n^. ^Uy 

^Y^yn-9o^^m^^\t.4%(Iymz^^ti^. ^ 
n^i^p^y^{i-^^An^x.^<t. mi i (b) tc^r 

[0 1 7 1] 01 1 (C) \Z7vCtUmV7^U^7.^y 
5^TSD> <>/\*-^4 9<J:N^'\':^^;i/^TFT5 OS: 
iKP^-^^^^^jl/^TFTS 1 ^T«J5£$tl. N^l-:?^;!/^ 
TFT5 OtCtj:^7D'yi:7fi^CL;0^. P ^l-^^^^l/MT F 

(OTi^U^7.-^y^\m\l (B) tC^^n-S^Pu/i? 31 

5^<^stt {^y/^-y^m '^mz't^^ht'^x^^. 

[0 17 2] mil (D) iC^TCDtiNANDlHlS&T^^ 
0. P5^i^:?^;i'^TFT5 3, 5 4&D^N^r^-;i^^T 
FT5 5, 5 6T«j5S^n^. N ANDInJ^(7)|pIgSK-^ 
ti5 7(D^tcS$n^c ^;^c. 01 1 (E) tC^-Tcotl 
NORHIKT^O, P^-\-^-;t'^TFT5 8. 5 9 Sl)^ 
N^^^;^^TFT6 0, 6 1T«^Fg$n^o NOR[hI 
SSc^lHjg§IB-^^16 2cOjitC^$tl^o 011 (D) \Z^ 4C 
^n^NAND[nI^[tA;^fi^c^^31«(^S^M^€:aj 
;fjL. 01 1 (E) id^^n^ NORlElJ^tlA^m^cD 

[0 17 3] lK\Z. 01(^7^T->f y-ThUi^Xx^X 
yu-riC45l/^T, y-X^K^-YA-lHl^l 0 3IC^^ 

^igCD-^^ytC-II^ViT. 01 2^ffiViTW*fCiSBJ-r'i>o 

yyvvv7.^^^jSvy'f'(rymmt:Lmzm.% 



18 ) #M¥l 0- 1 9 7 8 9 7 
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[0 17 4] ^"f. 012 (A) tl^^hUS^X^lHlSS 
-r >A*-:5^6 3, i7D^>^ H-r >A*-:$7 6 4. 6 5 CDffi 
-^6 3CDSig«01 1 (A) . i7nu/i7 K^>/\*->$7 

^4(ommm \ i (b) ir^-rmtc^^oTv^-So 

6 4;^^:f>1*SltC$.^PtlC:t7l*®,(i:;a'5=^tr. SgL 
0 fz^Uy^^mfiXfl^n^. St. ^D^vi^K<>/\* 
-^^6 4c^«;:bOtC01 1 (C) ^C^T«;^7:^D^x 

[0 17 5] t/i. *lllffi«?iJtC^-r«JBEicT^iNagc[: 
(N+1) ggOtti*m^$01 1 (D) tc^^n-sti 

;SNANDiHii?S6 ^x'^w^^h^x^-h-t^wm^ 

yi^^mm\ZfSi^) . ©*SWtC2^CDKft^2S§:TSl 

[0 17 6] 'Alz. yyhui^x^mm^^mti'^tirz 

0 fi^at^, ^>A-^^6 7^fML.Tft^a^Se$n 
fzm^a' tlZ^lfihtlX. 012 (B) T^^n-S^ 

y^m^^tmtSo tLx. m^atK^-^ntzm^ 

yy^6 dO^ay^m^tLXXtf-^ti^. fs:^. if 

[0 17 7]^tC. 2mm(D^y^7 OlZ^Uy^m^ 
b:^^TSb' ^^XtlT^t. Its (Nfi) £^^>y^6 9 
Offijf LTV^fc{f^;$)^*-^(CNfi(D^^y^7 0^^:j1 
0 t^o ^LX. yy^7 0\zm/vfziS^\t^yn-i^7 I 

LTVi^^\ mm'Aij^xhm^mf3:W}mtmmx$> 

[0 17 8] Z.oLXyy^]s\m^6ltitl'^nrz}zyh 
fi^ (c, , d, • -RU^c, ' , d, ' • •) \tmi 
2 (C) H*$tl-5D/A3>;\*-^(ciitJo 012 

(C) tC^$n^D/A3>A— :57{c*$ViT, 7:hDiy' 
X-r*>^7 2 (011 (C) #HS) ^Itf'^ hfi-^ne 8 

) c^*s<i:iHii^. w-^Nm-^mmizmm'^n^. ^lt. 

^(7) Nfic^ 7 n >/X 5^T;^i: ^ 7 4 ;^/^*7 :^ n i^fi 
^^7 3 0*3a:.h|W|ic. IP^N' :$irzimm\zitzf. § 
^R^^C07:fn5?^fi^^<i:^MtTt^^5o 
[0 17 9] *IIJE«?iJc?DD/A3>A-^^i1«icC7)7^ 
n^T,^ y^7 2^m^'^hii^CtXN' ^(DT^a 
^fi^«l7 3:^i^e»iiS?«jlC[^^fI-^^®Dtii-r^^<h7i 

t?Tv^^. i:xT\zW}f^mm^mmzmmT^. 

[0 18 0] ^-r^ 1st bit line ^^^0\iy hff^ 
(c, RlXc, ' ) ^miZt^o 01 2 (B) <Dyy^ 

\Bim^^m6tirz\iyh{s^{t. 012 (o tc^oi^x 



( 19 ) 
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\znLX:7ny^K^tLTXtl^n^, -^-bT. N' 

[0 1 8 1] tA±©«lcUT. 2mS<D7i-Uif7,-(y 
9^t)2Dd bit line idRZfd' ) f)-^>b0\dy hfm^ 

«(ci8itsn§, 10 
[0 18 2] 3ms&Mh&.±(Di^fimm^fi-^n. m. 

^^cl*o7:^□^^<t^^S(^*•;4^a^?sn^«(cs!: 

[0 18 3] 01©7i'5^-i'y-7h'Ji7Xx-<X 
iciag$nsfi:fflltfe§§i 1 4. LPF (n-/t 
Xy^JV^-) 115. mEESiJIWS^Sgg 1 1 6, ^i-^ 
H 1 1 7 ©lHlK«fi£O-«»J^0 1 3 CS^-r. 20 

[0 18 4] 013 (A) \z^-ro\mmit^isi 1 4 

4-3i©NANDI5lK7 5 Oil (D) # 
HS) . 2-S)©-f >A*-^ 7 6 (01 1 (A) #M) ^iffl 
*-^fc-&Ti^fi£$n^. Sfc, LPF115«fifflj±fe 
§§1 1 4 0ai:^^^{CSa$n-5gfii7 7t§»7 St 

[0 18 5] 013 (B) \ziR-t(D\tmzm^M^mm 

1 1 6T-*0, >A*-^7 9, NNADIslKS 0. N 
ORlElKSl (Ell (E) #Hg) , P^^r^)lmTF 
T8 2R0:N5^1';^^;I/MTFT8 3$-&^-&t)-B-T«^ 30 
$n-5o fe*3. 8 4«^SeSjIiS-ffl^-r-S)lHll^TS^. 
[0 18 6] 013 (C) iz^toit^m^i nx'$> 
T-F/F (hy;U7'J ■y:/7a>7 7^ 13^8 5$: 

\M.mzmmLxm^^rL^o mm-r^mmtaomm^ 
x'^m-r^ii^\z^-oxm!^m^rtnf^\^\ t- 

F/F|pli^8 5«i7Dyi7h*'f >A*-^'8 6. 8 7SUt 
<>A'-^8 8T-Jl'-7'$J^fi£tT«Bg1-^. i'a>;/i' 
K-f 8 6,87 RU^-T >>'N'-5' 8 8 {Z^l^X\t 

[0 1 8 7] iJl±. **;l^J(i01O7i7 5^><7'ThU 40 

tJ^c. Lii^b. mil (A) ~ (B) iC^tfcfil^SS* 
tf3.^m^im^'tt>'^^CtX-m^f3.ni>yi;^&^ 

m^t^cti^simxho. ^ ib\zmmfim^m&^n 

[0 18 8] mmm^'] t-nmmx\ms. 09*^ 
Tift ?g b =b o t -5 f^saiST c M o s «3g * 

43t-t5§i?g«0 1 4^fflViTCMO«ja®*IC^gbT 
fr^. 50 



[0189] ti* , 5^s« 1401 ±.\zm'&m 1 4 0 
2. 1 4 o' 3 ^-jg^Ts. ^-ixT, is^t^i^a (^©y 

<hi|seig;ll) 1 4 04S:J^fi£Lfc^. mmyt^O^y^ 
U>if:fa-tx (ADy>7EigS^tJ^ffi^lti5ttSJD 
ffittS 1 4 0 2. 1 4 0 3 **%?gtC 

[0 19 0]*IC, ett»1 4 0 2. 1 4 0 3±l::7;p 

if^j:2-mm'¥x-mmmit'S:m\ m^fi^mmitm 

1 4 0 5. 1 4 0 6$Jg^t-^. Sfc. dC-cy-fhm 
ffil 4 0 7, 1 4 0 8*iiiigr-5. 

[0 19 1] covxmi4 (A) oinmim^nrz 

*iCC:©ttggTffittll 4 0 2. 1 4 0 3IC*fLT 

^Jl/MTFTtCttP-f P^^-t-^^P^TFTCtt 
B'i:i->t:^ta-t^mzno. ^I^T, C®-r:j->aA 
XSlCj;ONS!:=F^!Kl®i^l 4 0 9. 1 4 1 0. PmPf 
Mftffl^ 14 11, 14 12 7>«Jgfig$n-5. 

[0 19 2] l^m^^^X^SLX^mjLtzi, ^it^ 
*IK1 4 1 3?& 0.5-1 um<Dm-^\Z^m-t^. SSm* 

[0 19 3] ;i-5UT0i4 (B) ©<^ffi*^^§en^. 
014 (B) ®tft^3&^^§^nfe5.. :k\z^it^mmi 4 

1 3$X-y^A*-y5'ffi{Cj;0X-75">^bT, ^-T 
ffil 4 0 7, 1 4 0 8CDfi!lg(C®^(CS#$-a--5. C® 
XglCit), hllffil 4 0 7. 1 4 0 8Ofi5gtCtt 
-y-'f H-^^t-JH 4 1 4, 1 4 1 5*iJg^$n-5. 

[0 1 9 4] JJCIC, ■th-l' H't7:t->'H 4 1 4, 14 15 
Rl^y-f hmSl 4 0 7. 1 4 0 8*VXi7i:LTK7 
^X-y5^>^ftlCJ:0Kfl:amill 4 0 4$X.y5^>i/ 

f^. c:®i8icio. 014 (c) \z^rmu^mx 

y-f N*6iSkK 14 16, 1417 Td^m^ttl^. 

[0 19 5] ^bT. 014 (c) iz^t^mx-niPf 

(Ti^t >a AXg i:i5|«lCN^^:^;PSTFTtP?^^ 
:^;H!TFTi:$fI-6^i-tt5. C®^. 
(iJfegro-i'^t^aA® K-XSi 0 hlSit>t UT*3<. 

[0 19 6] C®'f *>aA®l?5, •tJ'-l' 1 4 

14. 1 4 1 5iiT®ffiiicl 4 1 8~1 4 2 l«-1';i-> 

^xifiniipnf3.\>^<Dx. yf^wn^^xDmmz^^m 

Lt)^L, Sffitfegigl 4 2 2~ 1 4 2 5«$e 

{cisag®^Mti'f :t >*<aA$n-5 c <*: ic?a:^. 

[0 19 7] Et±®«;S:2«i®-f ^>aA^ST, N 
5^^;^.;H)TFT®V-Xffl«l 4 2 2, K U-f >®i^ 
1 4 2 3, fiSg^*i|!felMiiE 1418, 1419,^^ 



( 20 ) 
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4 2 6B:I/P5'-\'^>'l'MTFTC0y-Z 
SS^ 1 4 2 5 . H K >mWi. 1 4 2 4. <g;S«^«iEt;ffl 
^1420. 1421. ^^^-)m0^mi$. 1 4 2 7 
fiK$tl-5.. (014 (C) ) 

[0 19 8] u±<Dxm^mxmi 4 (o oi^m^m 

e-nfce.. 300 Ao]P$©gIS^U;^i:li^'>i^7,x>^$r 

1 4 2 2, 1 4 2 SiJiLKKl/'f >«g:^l 4 2 3. 1 4 10 

2 4C0^®tC^>^7>'5^>->U-!*-'r H 1 4 2 8~ 1 4 3 

[0 19 9] ;*:(C, 1^!«6)»«1 4 3 2 tLT^ftg^ 
ffi^5000AC5j?$(Cf£ML. y-7.^1 4 3 3, 1 4 3 
4. KP-O^l 4 3 S^rJ^figf^. $613. B^V N 

6. ssosr^^ffiia^i 4 3 7. ^4omm^mi 4 

3 8*^Jg^$n-5. C:pLT014 (D) iC^fCMO 20 

[0 2 0 0] TFT4*iiJi0ijT-^-r«7i«ii (-y-ij-y- 

'J-y-^f Hi 4 2 8~l 4 3 1 ^^M.Xy-X/Kl/'f > 

[0 2 0 1] CIIJI0il6J *IIJg0iJTliE8. 09. la 
1 4$fflViTKBJUfcfc©i:«S75:^f^SllSTCMO 

smm^m^T^m'B(Dmi,z-o\,^xmmt^, wtmm 30 

[0 2 0 2] i-f. IIJfiMl tC^bfcf^filgiCt^ti. 

15 0 1 ±tCgttJi 1502. 1503. ^(C 

y-f 15 0 14 ^m^T^, 

^y-r Ke@i 5 0 5, 1 s 0 e ^j^sjt-r-s. (015 

(A) ) 

[0 2 0 3] HIS (A) (D^miimi^ntzi, :kiZZ. 
O^mxm^M 1 5 0 2. 1 5 0 3 iZtiLT-mm^^ 

LT. C(D'r:t>aAlSiCj;0NM^*6iil®i^l 5 0 

7. 1 5 0 8. PM^M^I^J^l 5 0 9. 1 5 1 0*lJ^ 

[0 2 0 4] ^M#K;i->oaA*i«l7Lfc6. *JS^J 
5<h|S|«©lST^-rgfl:S«Kl 5 1 l^^Kt. ^ 

2.151 S^M^T^o ^LT. 56lcSi60i|5 tfpl 
^CDXSTKfbS^M 1 5 0 4 2rX-y5^>i/L. -irV h 
ffiiiiKl 5 14. 1 5 1 5*01 5 (C) (C^-rfc^T- 50 
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[0 2 0 5] ^LT. 015 (C) lC5^Ttlc^T-^y^^ 
Mife-f :t>®aA&ff?S-5. C:0-f^>aAiefeJfeg 
O-f ^ >a AIS i: imt (C N 5^ Y T F T t P 5^ 1- 
^.jl^SlTFTt^JT-^^^lt^. CC5Pt. K-XS 

[0 2 0 6] 115 tTNf'-v^lijl'STFTOy-T.ffiJSJ 
15 16. H U'T 1517. i£jiS^SEtl«i^ 1 
5 18. 1 5 1 9, "^^^Jms^mii.! 5 2 ORUF^ 
■v4^;USTFTCDy-X®JKl 5 2 1. h*K>®:^l 
5 2 2 . {gga^SiEtl^J^ 1 5 2 3 . 1 5 2 4. 

;p?^fie«i«i 5 2 5*ij^fig$n-5. 

[0 2 0 7] 'AiZ, Mmm5\Z7jkLftmfS.-*)-^)D-^ HI 

5 1 6. 1 5 2 2*3<tUtHK>ffi«l 5 1 7. 152 
1. S6(C«yW hmSl 5 0 5, 1 5 0 6O±ffl[C. 
5'^>->Ult^' H 1 5 2 6-1 5 3 Id^Jgj^Sns. 

[0 2 0 8] irB^i^iga 1 5 3 2 ^^mv. y- 

X^1 5 3 3. 1 5 3 4. H l^'f >®g 1 5 3 5 &J§fiE 
b. ll2®S^1«fii»Ml 5 3 6. mSWira^ilfeitKl 5 
3 7. m4<Dmf'Smi»mi 5 3 8*JgfigLT01 5 

(D) izintcuosmm^n^, t^mmKDm-^^. 

mgl 5 0 5. 1 5 0 6(7)±iCfc5^:S'>>''J-!J-'r H 1 5 
3 0. 1 5 3 Id^J^fig^nscDT. y-f HS(C/i^;i^^ft 

[0 2 0 9] CUffi^sJ 7 ] *^BJ*||J^-f SiCafefctJ 
T. *JS^Jl©0 2TBiHju;/t7'n-trXlc<t-pTtt?.n 

[0 2 10] 02(C*liT. 02 (C) IC^T*cffi 

i7i;5:-pfcif{tS^K2 0 3*^S-rS, ®E{t:S^]K2 
0 3$^ibfc6. KrF (jgfeft248niD ) . XeCl 

fc^T i* 6 Tff o T 

[0 2 11] ±ieu-if-7x-;ncj;oT. ies->'j 
[0 2 12] fcfcL, *^?gS:||JS-rs±T«t)MSL 
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[0 2 13] sfc. mmmnz^vrzT.mt:i^^mmo 

[0 2 14] mmms.) *llifi0iJTtt!)#M¥7-13O652 
[0 2 15] 016 (A) \Zi=UT. 1 6.0 l\tfimm 

HS:»-r«.s^g (^77.sw.^-ftu^^sm . i e o 

2 WK^k^J^KT^^TJteM. 1 6 0 3 tt^SM -> U 3 
[0 2 16] Sfc, 1 6 0 Sttl^vXhVX^'TSO, 

[0 2 17] rn^>05g7tffittSii6Taiiffl?5:/'?^->J^ 
BK*^pIfigtfe.l)®T 0.01 ~1.0 um (R^mz\t 0.1 

~o.35/im) y ht^x-mmTcmo^mmmm^m^ 

[0 2 1 8] ^-LT. 01 6 (A) O£®0(CST1$ 

\z. n^n-y^jziymmi 6 0 3'piz-(:i->yay7^ 30 
"toTztb. -^uziymmi 6 0 3'p\z\tm^<^mm 

(ff^L<« 3X10"~ 1.5X10" atoms/cm' ) T'ttii 
7C^*i^jD$n^cll«l 6 0 6AijeB£$tl-5. ;5:*5. -f 

[0219] ^^c. ^HiS^iiJTti/N'-v 7 7 11 6 0 4 T 
l^a«x'JlI>il«l 6 0 3S;Sti. A--;/77ll 6 0 40 
4$:aiibfc»j«7nmo*-&fiJffl-r5. tOtzSb. 

( 1 ) :r >^1IDJC =k -5 y / - vdt#ffiH -> 'J n >»m 
1 6 0 3 lCi^UTilSS75^iftVi„ 

(2) -1'^>7'n7r'f;H 6 0 7©tf-i7ffl#ia©;z». 

[0 2 2 0] Sfc. A--;/7rl 1 6 0 4©M^« 100- 
1500A m^V<\t 300-800 A) tf-S C tTB^Ii 



) <l^mW-l 0- 1 9 7 8 9 7 

40 

T- t* ® -f :t >!iiV\* •> 7 T 1 ^ iiig U T b ^ I W :t > 

■r^Bmi^^^rztt>mm.(DAm^±^<fs.^o 

[0 2 2 1] ^tz, :i(OmmW^yy7mtLXiiO)m 

ummm^m^t^-^^x'^mmfi^^itr^. m^\i, m 
7m(Dmmi»<ti>ctti^x^^. 

[0 2 2 2] l^ft, f&om^mmt bT. 016 (B) 

\,z^tmi^mh-sjmx$>^> 01 6 (b) \z^tm 

lte5lC->U3>SKl 6 0 6tti'si:^jD-ri.:*teTfe 

0. F I B (Focussed Ion Beam) fe^O^icmiifflT.* 

[0 2 2 3] c(Dmmmmx\mi 6 (b) \z^tm 

IC, mS-f 5a->h*-A 1 6 0 8 tCioTitiSMlCArJ'- 

[0 2 2 4] i:i±0m\z. :^mmm\z^tnmm7i.m(D 

^iD^^K©*i$:0. 01-1.0 um (f^SWCti 0.1-0.35 

-Afe^F I Bft^^fflViTilSMJC^M^^JiH-r 
SCltfcT'#^. Ei±©^mtUT, »iK7C^^&^aiT 
-SfflJiE® Jg«^fiB5r T F T WEMi^fi£lC-&fe-&T e * 

[0 2 2 5] i^mm 9 ) **s£«9jTiJMjasg^ge 
1 7 cis-r. 0 1 7 (r^-r^^ic*5i.iT. 1 7 0 

1, 1 7 0 2tt?§ttS. 1 7 0 3. 1 7 0 4fiV-X 

1 7 0 5. 1 7 0 6tty-fh^. 1 7 0 7tiy-X 
^1 7 0 6i:Sttl (y-XSIi®) 17O2i:0n>:S' 
i7hm. 1 7 0 Sttj^g^EiSl 7 0 9<i:Sttl (HK 

>mm 1 7 0 2t(D^>i'i7hm. mo^tmrnm 

^17 0 giiimmgl 7 1 1 i:©n>:$'i7 HSKTfe 

[0 2 2 6] 1 7 1 2«aS)§«T'feO. 

*Sn-5:^7yi'-7Xi' 17 13 tS^IB^l 7 0 9i: 

7 1 3TiS7t$n;5:V5®^i 7 1 4Am^^7rs^mtf3. 
•5. 

[0 2 2 7] *|llig0ijo»;^iBg«fiS(J, iii»«g«cdt^ 
T±SfcttTlC[S]*^5;^(fi]) (Cffi8&^»l 7 1 2§Jgfie 

[0 2 2 8] mmmi 0) *^?g«^?.i0S«m7t^ 

m> Tipf-^zfThv^7.mEcmmf&sf3.if:izmmr 
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[0 2 2 9] Sfc, ^ni^<Di^ii7i;^'<-:f-7h')i;7. 
:/-7hiJi7XSS (TFT^&ES■rsfi!l©»ffi) o«« 

[0 2 3 0] SiS^S^SStSltSS^ge^rT-TF 

srs^^, mi iziin?>mmmm7 11 (^rzimi 
7 (c*5tt-5ia*iis 17 11) tLTi To^(Dmmm 

iSSgmM? 1 1 (S^:(iii*€Sl 7 11) tL 
[0 2 3 1] :i(Dm\Z. #'>TFT«3i$^ft$-ti-n 20 

v^ofijj^^^-rs. m^itmMmm^&yRmmizio\,^T 

:®i 7 1 4) (Dmizyt^^m^-r^m^^x-m^-^tiTi^^ 
s.mmm.^mmmm<Dm'^\z\t^<Dmf3imm^m 
mm.<DMmizwi<^m^t:i^^-r^ctt^-sjmx'$>^tzit> 

[0 2 3 2] CUffi^iJl n *^BJ$;^7-7'Ui;xi' 30 
->3 >S}Sffi^5^gStcafflUfe«^OfFlJ$iai 8 

(A) (C^T. iai8 (A) «ltt©?Sffi/1;^;i/S-fflVi 
/5:#«^7'Dv'xi7:$'-CO-^J-CcbO, efe^«18 0 

1, uv7^;i-3'- (Sfcfil^^7>i';i'^-) iso 

2 . {gJt® 1 8 0 3, 1 8 0 5. m^/^^Jl' 1 8 0 4. 
S:KU->X1 8 0 6T«fi£$ns. efe7tigl8 0 1,h 

[0 2 3 3] m^/^^JVl 8 0 4«i!S;'C0T^S 

ns^lC. R m) {cS*JSLfciB^«S«l 8 0 7, G 40 

(ift) (cmbfeH^Si^l 8 0 8. B (t) IC^ifJSU 
fcil^ffi:«S 1 8 0 9 *^*Jgfi£$nfc7^x^' h U i'T. 
S«18 10i:. R m) \zntt^Ltztly-y^)V9- 
18 11. G (iii) [C*fj£Ufc:^7 7--7^;P^-l 8 1 
2. B (») tcMJSLfc*7-7>(';i'^- 1 8 1 3*^3g 
fig$nfc«[^«1Sl 8 1 4 <h©FBl(Cjg^l 1 8 1 5 

[0 2 3 4] is.ii. ±Mm^\iX9\-\z^m^tim^ft^ 



LTR G B \zn^s-th^mmmm\z^tffr^i3&i 

[0 2 3 5] Sfc. 1118 (B) «RGBIC*ff£;Lfc3 

$>0. afi7tzEl 8 2 0, UV7^;i/5'- (S/tttfiS 
7^;i'37-) 182 1, ^SM5^-1 8 2 2~1 8 2 
4, ^^-1'i'n'fyi75^-1825~1828. 
>-!tl^>Xl 8 2 9~1 8 3 1. RtC*fJ^;bfc?gS/t^- 
;H 8 3 2. GtC^f£;tfe?igS/1^;H 8 3 3, BiC*f 
JSL^«ii/1*;H 8 3 4. S]^^>Xl 8 3 StTtt 

[0 2 3 6] 01 8 (A) . {B) X^Ltz-fu 

vx i7 V 3 >MS£S«^SMti^ffiSitS!©7^-^' fu 
vxi7:J'tLTfcSViL. «SS«-M©iJ7S7'n>;x 

[0 2 3 7] :^^m<DT^'T^zr-^h^}^7.y'^7.-:rv 

tx. m^%Mm'^m<ouvvi'm^^^^n^Mzm. 
^^fvtmmtts.^(jixi^^o)iK^fs.>mit. i&mmt 
tmmx^^, 

[0 2 3 8] [^mi 1 2 ] t-%m\tmmm 1 1 tc^ t 
fcyn-:^xi7->3 >mm^^^mn&.9^iz%i^^f3:m^ 
yt^y^n-i7.\zMLxm^-t^::tf}^^mx$>^. 

tz-Dv^xmi 9^m\'^xm.m-t^o 

[0 2 3 9] *%Bj$fiJ^Lfcm^7t^xA*<7.0ffi® 

[0 2 4 0] 019 (A) «^A*<;H3>tf3.-^' 
-b';i'a>t;a-:S') TS&O. *#:2 0 0 1. */7gB 
2 0 0 2. g^^ai52 0 0 3. mi^X^y^2 0 0 4. g 
*SB2 0 0 5T«J5£$n^o *^BJ^«SSB2 0 0 

•5 = 

[0 2 4 1] 019 (B) \i^'y]f-7'y>hy^^ XZfU 
■iX$>0. *ft2 1 0 1. g5^gg2 10 2, A*>HSK 

2 1 0 3xm^-$n^o *^Bj$ssgs2 1 0 2(cji 
fflf •5 tx±m\zmm(D'mit-^mn^. 

[0 2 4 2] 019 (C) ti*-:^-t*y-->3>->Xx 
*^t:2 2 0 1. «S^g§2 2 0 2, ^f^X-f 
■;/9^2 2 0 3. 7>5'i-2 2 0 4T«^$tl^. 

t*y- -> 3 > ->;^ X A (dH^M*^ ^ ommm in^tz 

«?). fi^MSttt#^lci^ti^i!j^Kgc©lHlS§:6^£^gi: 

:^^m^^^mm.2 2 0 2izm^-ri:itxti- 
[0 2 4 3] 01 9 (D) \tm^mmx&o. 3 
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44 



0 1« S^ffi*S2 3 0 2, 'SPXf]U2 3 0 3. ^te 
SS2 3 0 4, t^i¥7.-(y^2 3 0 5. 7>x:>-2 3 0 

etSisg^ns. *%Bj$.a^gg2 3 0 4(cjiffl-r'5 

[0 2 4 4] 1119 (E) \ti:v':i-tl^yX'&Os 
240 1. «^g§2 4 0 2. S=^A:^jSP2 4 0 3. m 
f^X-l'->'5^2 4 0 4. A*-;/x'J-2 4 0 5. S<fegB2 4 
0 6 teifigStXS. *%BJS.«^gB 2 4 0 2 (CilfflT 

Mfi^S^mmboi). 10 
[0 2 4 5] t;l±0«lC. *»igOiS;ffl^Htt@*Tj£ 

[0 2 4 6] 

« U TA □ y >7c;^ir i ^tti«7c^©y y :S"j > T' □ 

[0 2 4 7] mmmi\z^Lfcmf3.i^mxm-c^^-^ti 

fcM0SFETICE»f^-9-:/X U<y ->3 Hfi%S**L.. iU 
[0 2 4 8] :iC)m;S@ae)TiSi^ttt6. fip-^ffiKHSSc 

m't&mmwn f t tiisBjEffiiiST f t t ^iii-s«± 

[0 2 4 9] 5^-\'^Jl'K-yfelcSSC<i:;i<® 

(L) a^i^y-f hmmmomm m ^^?L^m-r^ 40 

mm<Dmm (t) $'S;^^fcoi:-r?)c:i:T. xitsfc 
ittm^mzM^ti^r^)vmBS.mmt:^r^T FT^m 

[0 2 5 0] iU±0^;i^s$^§^nfc:itT. l^-S 
«±(cssjSEffii!jST F Tt^mEEmwimr f t t 



[0 2 5 1] *^Bj©7/7X'<:^ThUi7 7.T'C7,yu 

-f liis^■7hlJi7XlHIss^H7-1'A'-llIss^i^^1•lc. 

[0 2 5 2] -ecD:^;a:7i'x-)'7'Vh'Ji7 7.r 

©»;S««Jt#rA*-f xicSfflf SdiT. SJ6T/hi! 

[|glffloffi*^lSi?g] 

[01] 7i7x^':/-7hiji'Xx-i'x:/U'f©:/D 

[02] >''Jn>^Koj^figig$s^-rEio 

[03] •>'j3>^^Oies«ljt$5^-rTEM? 
«. 

[04] TFTOa»#tt$^-r0. 

[05] TFT©«ig:£S^-r0. 

[06] CMOS«iii3J:i;HlgS|iK©»fH$r^-r 
0. 

[0 7] ±B*^ei,fc®^«ii«?£5^T0. 

[0 8] CMOS«ji*5j;t;iafgfflJgJ©f^MlS$ 
S^T0. 

[0 9] CMOS«)fi*3iLlJH^m«Of^^lSS- 
*T0. 

[010] |5]K(OESSfi£$-IS?grsfc*O0. 

[011] «*«;^IlKS:S5-r0. 

[012] *¥^SfflF7-fA*-lHlKS:l5iBJ1--5;t86 
O0. 

[013] D>?5/i7S:«B£-r^[5]K<&i5iBJf SfcJ&O 
0. 

[014] cMos«iiiof^sxg$s^-r0. 

[015] CMOS «jt©f^S!lS$ 5^-r0. 

[016] mm?z^(Dmm-:^mimm-r^rzii>(Dm. 

[017] ±H*^^mfcii^®JBE^*t-0. 
[018] ^ -> 3 >S!«S^SB®«J5£*5^r 

0. 

[019] «»7t^x/H X^xOlSffl^J^S^rS. 

1 0 1 
1 0 2 
1 0 3 
1 0 4 
1 0 5 

10 6. 10 7 
10 8. 10 9 



SIS 

y-r h^K^-f A'-iai 
y-; 



1 1 7 
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1 1 0 


mmmm 


1 1 8 




1 1 1 


iSSTFT 


1 1 9 




1 1 2 




1 2 0 




1 1 3 




1 2 1 




1 1 4 




1 2 2 




1 1 5 


LPF 


1 2 3 




1 1 6 




1 2 4 


M^^ffl |f| Wfi^t^ At^fflT 



[01] 



[132] 




124- 



ICS 



ICS 



^110 

V 



1D7 



-106 



102 



[04] 



N^-fr^titffl TFT 




10-^20 



(B) 



i^s^ko ;t to ommm i oo-i 20 m 



(E) 



212-, ^211 





-202 r204 


1- 203 


1 1 


1 I'l ' M — 














/soi 


y-205 


L 204 
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